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Ready-made CB equipment 
including this 40-channel FM rig 
Full details inside. 
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MUSIC MAKER 


is the only magazine 
_ that gives you — 


-* plus demos on cassette 


Some projects already featured: 










_ AND BUILD THE 
~ INSTRUMENTS OF 
THE FUTURE! 


ELECTRONICS & 


x top music projects to make 
* plus full instructions on use 


SPECTRUM SYNTHESISER 
Superb mono instrument with 
many new control facilities for £200 


m MATINEE ORGAN @ HI-FI/GROUP MOSFET POWER AMP ™ TAPE-SLIDE SYNCHRONISER 
_ WHI-Fl SUB BASS WOOFER mw ALPHADAC 16 SYNTHESISER CONTROLLER mSYNPAC EFFECTS 9V SUPPLY 
@ BALANCED LINE SYSTEM MSYNWAVE EFFECTS UNIT mSTUDIO NOISE GATE 
~MSYNTOM DRUM SYNTHESISER MPARTYLITE SOUND TO LIGHT DIGITAL KEYBOARD 
MDIRECT INJECT BOX mPA SIGNAL PROCESSOR m HARMONY GENERATOR 
W4-CHANNEL NOISE REDUCTION WITH LIMITER, PPM & WEFFECTS LINK FX-1 
mWORDMAKER ELECTRONIC CROSSOVER MSOUNDBOOSTER | 
MGUITAR TUNER mHEXADRUM MHALL EFFECT SWELL PEDAL 
MAUTO SWELL PEDAL 
Mm TONEBOOST EFFECTS 


mDRUM BOARD FOR ANY MICRO 
MELECTRIC DRUMMER 
mSYNCLOCK 


PROFESSIONAL 

2 x 200W 
STEREO SPEAKER | 
SYSTEM FOR £200 § 


AMAZING VALUE! 1.6 SEC DIGITAL 
DELAY EFFECTS UNIT - UNDER £200 


* Plus all the latest technical and musical information 
in E&MM S Reviews: Workshops & Features 
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OVER 10,000 
‘SUBSCRIPTIONS 
_IN SIX WEEKS 


te. ‘We’ d like to take this opportunity to say 
bi thanks to all of you who gave us your 


_ overwhelming vote of confidence in the 
“new magazine. Over ten thousand of 
you in the first few weeks! 

It is, of course, excellent value for 
money. In this issue alone we feature 
four projects, each one of which would 
probably have been a front cover article 
in the monthly electronics magazines 
— and the longer ones would have been 
spread over two months or more. 
Another great advantage with building. 


our projects is that we make available 


the PCB's and front panels — so that the 
finished project can look as nice as a 
factory made one. Also this time you'll 
note that we’ve made ordering easy for 
you by making available a complete kit 
of each section of each project. So now 
you no longer need to order long lists of 
components, just one number orders 
the whole kit for you. 

Selling in this way also keeps down our 
costs and we've passed the saving on to 
you. In some cases, the kit prices are 
many pounds cheaper than buying all 
the parts separately. The details of the 
kits are at the end of each parts list. 
In this issue we also have the first of our 
sets of special offers. The three in this 
issue alone will save you nearly £30! 
over previous selling prices. And we 
promise you many more like these in 
the months to come. 

Perhaps the most amazing offer this 
time is the CB set featured on the front 
cover. A full £30 cheaper than equiva- 
lent sets in the shops at the moment. 
We are importing these directly in order 
to make the saving and each onewill be 
individually tested in our laboratory 
before it is despatched to you. We have 
also introduced a whole range of CB 
equipment to complement our new rig, 
so now you can get all you need from 
Maplin. 

We're already working on issues three 
and four and we've got lots of exciting 
and interesting projects and bargains 
lined up for you. The Maplin Magazine 
is essential reading for all electronics 
and computer enthusiasts, Don't miss it 
— place your subscription now. 

Cover Picture 

The superb colour photograph by W. Sharman 
shows the 80135 leaving Levisham with the 09:50 
from Grosmont for Pickering. Our thanks to Mr 
Sharman for his permission to use that photograph 
and the ones in the Train Controller article. 


Wee right: All material is subject to world wide Cop 

gone accuracy in preparation of the magazine b 

published as soon as possible afterwards. Permissi 
©Copyright 1982 Maplin Publications. 
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x Remote control and 
Meo puter interfacing 


* "Low cost, two 
wire system 


2 Sway enthusiasts have for many 
years appreciated the need for a 
Micontro!l system that enables 
trains to. be driven as if the operator 
"were in the driving cab of the loco- 
| This not only means contro! of 
speed and direction of that locomotive, 
butalsothe ability to move anywhere on 
the ta out without the need for track 
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Figure 1. Block diagram. (a) Common and control boards. (b) Receiver. 


blank periods, half speed is with five TS 
pulses and five blank periods and full 
speed is with a continuous string of TS 
pulses being sent thus keeping the 
motor driven at full power. 


The transmitter IC normally used 


with the ML926/7 is the SL490 but 
several of the built in features of that 
iC make it undesirable to use in this 
application. 

The PPM system uses a frame of six 
pulses followed by a sync period. Digital 
information is transmitted by varying 
the time between two consecutive 
pulses in the following ratio: DATA l= 
2, DATA 0 = 3, SYNC = 6. 

The pulse timing is controlled by 
resetting a counter IC4 after 2, 3 or 6 


clock pulses have been received de- 
_ pending on whether the data to be sent 
js 1, 0 orsync, In order totransmiteach 


one of the five data bits in their correct 
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order another counter, |IC8 scans the 
five AND gates IC3c and IC7 inturnand 
then at the sixth count causes the sync 
period to be sent at the same time 
resetting the counter for the next scan. 
The timing point of the pulse to be 
transmitted is detected by monitoring 
the resetting point of this counter. This 
causes the latch IC3d to be triggered 
which allows a pulse of twice the clock 
period to be sent. 

The ripple counter, IC5 provides all 
timing pulses required by the con- 
troller. It is fed by the CMOS relaxa- 
tion oscillator formed by IC6 a,b,c and 
d. This oscillator is divided by 192 by 
IC5 to produce a TS trigger pulse 
approximately every 850us. Each 
frame of data takes about 380us, so 
that two complete frames can be sentin 
one TS period. 

The trigger pulse denoted above is 
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TS3 
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1 to10 
Counter 


VLLL2 
Control 


Gate 








Direction 
& 
Group 





from Control Units 


used to clock the counter IC9 and 
produce four separate, consecutive 
output pulses, TS1-4 each approxi- 
mately 850us long. Each of the four 
control boards is fed with one of these 
TS pulses and this pulse is used to step 
the counter IC1 (control board). The 
counter steps from one to ten and then 


resets itself for the next count. The first 


output from the counter sets the latch 
IC2b and c which is reset when the 
counter reaches the number set by the 
speed control thus holding the latch 


open for one to ten pulses. The latch ~ 


gates TS pulses which are fed to the 
diode encoder. The pulses are con- 
nected onto one or more of the three 
data lines depending on the code of the 


receiver being addressed. Ifthe reverse » 
switch is operated or group 2 is selec. 
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ted the TS pulse is switched onto the 
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The DC supply fed to the track is 
stabilised by IC1 (common board) at 
about 18V and data signals from the 
emmiter follower TR4 are superim- 
posed on it and used to contro! the 
power Darlington transistor, TR8 which 
supplies current tothetrack.Inorderto - 
protect the controller from damage due : 
to accidental short Circuiting of the 
track the current flowing through R6 is as 
Rec) monitored by TR1. When this current 
| exceeds the preset limit the transistor 
} conducts and fires the SCR TR3 US 
noving the drive to TR2 and turning 
| track Panam! 
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<CR remains latched until it is 
reset by shorting it with 'S2. Ifthe faultis 
still) present the’ circuit will trip imme- 
diately and cause no damage. 

When the track supply falls more 
than 12V below the power units output, | 
either due to the protection circuit 
being tripped or due toa fuse failure the 
indicator LED1 will light. Provision is 
also made for a buzzer to be fitted if an 
audible indication of track supply 
failure is required. A timer may be used 
to reset the protection circuit auto- 
matically after a short delay and this will 
be described in a later article. 





Construction 


Build all PCBs referring to legends 
and parts list. 


Common Board 

The track layout and component 
overlay for the common board are 
shown in Figure 6. Fit Veropins and PCB 
mounting fuse holders and solder. In- 
sert and solder all resistors, diodes, 
Capacitors and the choke. Insert the two 
plastic transistors, regulator and SCR 
into their correct positions. Push the 
leads of the power transistor TR2 
through the PCB just far enough to allow 
it to be soldered and bend the leads as 
shown in Figure 7. Finally, insert and 
solder all Cs observing the usual CMOS 
precautions and making sure that they 
are the correct way round. 
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Figure 6. Common board track layout component overlay. 
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Receiver board 1 installed in tender drive locomotive. 


Control Board 

The track layout and component 
overlay for the Control Board areshown 
in Figure 8. Fit and solder all compo- 
nents inorder as described above butin 
this case fit the Veropins from the 
component side of the PCB to enable 
ease of wiring when the boards are 
fitted to the front panel. The rotary 
switch without the click stops is 
mounted next to IC1. Note the unused 
component positions on the board are 
for the remote control option which may 
be added later. 


Mount the transformer, mains 
switch, fuse holder, LED, push button 
and terminals on the case. Fit the 
{ common board and control boards. 
| (Note that only one contro! board need 

be fitted initially.) The self-adhesive 
penal legend may be used asa template 
for drilling the front panel or the ready 
or. drilled case XGO9K may be used. Note 
, that this is not included in the kit. 
Wire all boards and components 
_ __ together referring to Figure 13. Insert 
_ the fuses noting that the 1 amp anti- 
'_ surge fuse is fitted in the panel fuse 
holder. 
Receiver board 
There are initially two receiver 
ds available to fit varying size 
ocomotives. See Figures 10 and 11. 
he dimensions of these boards are 

Figure 9. Fit and solder all 

and resistors noting that 
ors do not lay flat on the 
nd solder all diodes other 
8 and fit all transistors 
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taking special care with the positioning: 
of TR6, 7, 8 and 9.as shown in Figure 
10b/11b. Insert and solder IC2. 
Decide which channel the receiver 
is to use and insert the appropriate 
diodes referring to Figure 12. If the 


receiver is to be group A then insert an - 


ML926, if group B an ML927. Carefully 
check all soldering and positioning of 
components before testing. 


Testing Procedure 
Controller 

Switch on power with nothing con- 
nected to the output terminals. The 
neon indicator in the-mains switch 
should now be illuminated. Using a 
meter set to 20V DC or above check 
that there is approximately 18V at the 
output terminals. 

Press the reset button and the 
“Track Supply Fail” LED should light 
and extinguish when the button is 
released. If this test is satisfactory, 
short circuit the output terminals and 
the LED should again light brightly 
while the short circuit is present and 
dimly when the short circuit is re- 
moved. Press the reset button. The LED 
should be extinguished and 18V re- 
stored to output terminals. 

Receiver 

Connect the receiver to the control 
unit as shown in Figure 14. Select the 
channel number and group of the 
receiver on a control unit and advance 
the speed control. One of the two lamps 
should light with its brightness de- 
pending upon the speed set. Switch 
over the reverse switch to the Oppo- 
site position and repeat the test. In this 





case the other lamp should respond. 
Switch the control unit to the other 
channels and groups and ensure that 
the lights remain extinguished. If these 
tests are satisfactory the module is 
ready to be inserted in the locomotive. 


Transistor 


190) 


Case 
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Thermpath Screw 


Figure 7. Power transistor mounting. 


56 approx. 
| 48,3 | 


©) 
o” 


Receiver 2 


109,3 










Receiver 1 30 approx. 


May be trimmed to10 





Figure 9. Receiver board dimensions. 
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_ Receiver BD.1 : ; ‘ 
Figure 10(b). Receiver board 1 transistor mounting. Figure 10(a). Receiver board 1 track layout component overlay. 
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Figure 11(a), Receiver board 2 track layout component overlay. (b). Receiver board 2 transistor mounting. 
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Figure 15. Wiring of conventional locomotive. 
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All locomotives designed for use 
with conventional control systems have 
the two sides of the motor connected 
directly to the wheels on each side of 
the locomotive Figure 15. To install the 
receiver module, the motor must be 
completely isolated from the wheels. In 
many modern models this is accom- 
plished by removing a wire link but in 
some of the older models there is a 
permanent connection from one side of 
‘the motor to the chassis. In all cases by 
_ careful modification this connection 
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shown in Figure 16. It is most impor- 
tant to ensure that the motor is com- 
pletely isolated and it is worth check- 
ing this with a meter set to ohms before 
installing the module. 

In most cases there will be a wire 
coming from one of the pickups, this is 
connected to one input of the module 
and the other input is connected to the 
chassis at a suitable point as shown in 
Figure 17. After installation, if itis found 
that the locomotive travels in the wrong 
direction in relation to the controller 
switch, the wires to the motor should be 
reversed. 


_KIT PRICES ae ee 
_. Complete kits are available for the train controller 
as follows: HS 


~All parts tn Train Common/PSU Parts List 


' excluding the case (XGO9K). es 

| Order As LW61R (Train Common/PSU Kit) - 
Bar ee Price £27.50 
_ All parts in Train Control Parts List ' 


- Order As LW62S (Train Control Kit) Price £6.45 . 
Four kits are available to make receiver modules. 


_ as follows: ~~ 


bees 


Internal view of main control box. 
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_ Kit for Group A with long PCB 


_Kit for Group B with square PCB 
- Order As LW69A (Receiver 2-ML927 Kit) 
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Figure 14. Receiver testing. 


Order As LW63T (Receiver 1-ML926 Kit) : 
Price £5.95 — 
Kit for Group A with square PCB & 
Order As LW64U (Receiver 2-ML926 Kit) 
Price £5.95 ~ 
Kit for Group B with long PCB jen 
Order As LW68Y (Receiver 1-ML927 Kit) 
Price £5.95 _ : 


Price £5.95 
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to ensure reliable operation of this 
system, as with any other, the loco- 
motives should be in good condition, 
and it is often worth replacing brushes 
and cleaning wheels and pickups be- 
fore use. The track needs to be kept 
fairly clean although the receiver will 
respond to signals as long as there is 
enough power to drive the motor. 

The next article in this series will 
describe the remote control facilities 
and computer interfacing, 

Future articles will describe track 
circuiting (train position detection) 
point control and detection of position, 
interlocking and control of signals, 
automatic loop switching, and many 
other useful circuits as well as con- 
Structional hints for the railway 
modeller, go 


TRAIN CONTROL PCB PARTS LIST 
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ot many years ago the OP-AMP was an 

expensive and specialised device. To 

give it its full title of ‘operational 
amplifier’ is to emphasise that its original 
role was to perform mathematical opera- 
tions. It was the active component of the 
i analogue computer, which largely appears 
i to have taken a back seat these days. 
The reason for the current popularity of © 
& the operational amplifier (or op-amp) is its 
cheapness and versatility in the form in 
which it is now to be found; that is as a 
monolithic integrated circuit. Of course, it 
can still be used for its original applications 
such as integration, differentiation, addition, 
subtraction, etc., but generally the field of 
application is much wider. Itis used in purely 
linear fishion e.g. in audio amplifiers and 
instrumentation amplifiers, but it can also 
be used in pulse circuits and various other 
more exotic guises. 

In this article, some of the op-amps uses 
in a variety of roles will be examined and will 
assume the reader has little previous 
knowledge of either the electronics or 
mathematics involved. Examples of circuit 
design will be presented along with the 
necessary theory. 


The Ideal Op-Amp 


In electronics it is frequently necessary to 
make sensible approximations in order to 
present a particular topic intelligibly. It is 
amazing how very complex and unwieldy 
formulae often become quite simple when 
some sort of approximation is made. This is 
certainly true of op-amps and the resulting 
formulae are then very readily applied to 
practical situations. 
features of an ideal op-amp gives us: 

(a) infinite gain 

(b) infinite input impedance 

(c) zero output impedance 

(d) infinite bandwidth 

This looks a very formidable specifica- 
tion at first sight. Of course, we cannot 
actually expect to realise these parameters, 
but the real values are relatively close 
enough to have little practical significance. 
For example, a typical voltage gain A might 
be 200000 which is a lot less than infinity, 
but if we compare A with A+ 1 the difference 
is insignificant. It is this sort of comparison 
that allows us to make worthwhile simplifica- 
tions. 


Enter the 741 


| decided to base this article on one 

particular chip, the 741, for several reasons; 

- itis very cheap (about 2244p), easily obtain- 

x able and does not need a host of compensat- 

ing components in order to make it work. It 

_ also has a short-circuit proof output. There 

_ are other op-amps that can outperform it in 

one way or another but it will serve well 

enough to introduce the basic principles of 
____- op-amps and their applications. 

Sis Figure 1 shows the pin-out 
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4-V 8 N.C. 









Figure 1. Pin-out diagram of the uA741CP op-amp. 


the 8-pin version (there is also a 14-pin 
version), from which we see that the 
connections fall into three groups, accord- 
ing to function: 

(a) power supplies +V and -V 

(b) offset-null terminals 

(c) inputs and output 


Input and Output 


There are two inputs and one output and 
the usual symbol showing these terminals 
appears in Figure 2. The input marked witha 
- sign is known as the ‘inverting input’ (180° 
phase-shift between this input and the 
output); the input marked with a + sign is 
knownas the ‘non-inverting input’ (0° phase- 
shift between this input and the output). 
Figure 3 illustrates the action of each input 





















diagram for Figure 3 
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Figure 2. Basic op-amp symbol. aia i: 


considered separately, the other input then — 
being taken to OV. ane 
The arrows are used to represent signals | es 
in a general manner e.g. the ‘up-arrow'can 
signify the positive half-cycle of a sine-wave, _ 
a positive DC level, a positive ramp etc. 
Similarly the ‘down-arrow’ signifies any = 
negative waveform. So a positive signal 
applied to the inverting input produces a 
corresponding negative. Signal at the output, ~ 
and a positive signal applied to the non- 
inverting input produces a corresponding | 
positive signal at the output. ae 




























Suppose now that the inputs are ener- 
gised simultaneously and, to keep things 
simple, the signals are of equal amplitued. Seite 
The two possible configurations areshownin — % 
Figure 4. ia aaa 

The question is, of course, what is the | 
direction of the output in each case? ape 

Consider the case of in-phase inputs — 
shown in Figure 4(a). The output changes 
due to each input will be equal and opposite 





' 








} a 7 > Sy 
if 4 
and the output will remain un. 


-.. | 
a In) the case of anti-phase inputs, the 
> | positive signaljat the - input will produce a 
2 de output and the negative signal at 
the’ + input will also produce a negative 
output. So the two effects are additive, and a 

Jarge output change Occurs, ae 

These two ways of driving the inputs are 
known as the differential-mode (anti-phase 
inputs) and common-mode (in-phase 
inputs) respectively. From this we can see 


a eae | 
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: ae ac wee | CAeh. Vee that a principal characteristic of an op-amp 
ec i PERG, ie is to amplify the former but reject the latter. 
Figure 4(a), Equal in-phase Inputs, ha GOs Eual antiphase inputs. & This has great practical significance as we 
(ey TS oe TE, i) oe shall see in due course. 
| Ae bi Offset Null — 
| ae Having now discussed briefly the signal 
ee connections, wecan consider the function of 
| _—*|_—_sthe two’ pins marked offset null. 













—_ AGM 3). a: Bia ' Suppose we were to connect both inputs 
| “ ; ig Ret Nea} ree ver t= 
RV adj usted to make to OV; we should expect the output to be also 


OV, since there is nothing to amplify in order 


ae : : Mesias < , 
‘Hs oes voltmeter read “zero. to produce an output. We might well be 
2 sek Re tt aa _ Surprised, therefore, to find that the output 
, . te tees was not in fact OV at all but slightly offset 
OV se from it, either above or below the OV level. 
ete a8 This arises because of the impossibility of 
pie manufacturing a perfectly symmetrical 


amplifier. However, the manufacturers allow 
for this by providing the ‘offset null’ facility. 
This is utilised in practice by connecting a 





















-V ‘ } potentiometer between the two offset null 
ee EP PPP pins, with the wiper taken to -V. This would 
Figure 5. Using the ‘offset-null” facility. Be 3 be a skeleton preset and is adjusted to bring 


es — er the output to zero with both inputs also at 
| = ry. we +9V , zero. Figure 5 illustrates the technique. 
| i SS ae | 


latter statement is not quite true; because of 
—* OUTPUT the imperfections already mentioned, the 
gain in common mode is small but it is not 
zero. This means thatcommon-mode inputs 
will produce an output but it will be very 
small. In many practical situations, the 


oF he Common-Mode 
! ’ , { ‘ . . . 

| ! Al Rejection Ratio 
| ' As stated previously thereisa high gainin 
ee the differential mode of operation and zero 
| 2 x PP3 gain in the common mode. However, the 
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Figure|9, Inverting ‘amplifier with variable gain. . 
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Bae 
signallis applied differentially but unwanted 
ee signals are picked up at both + and - 
inputs and presenta common-mode input to 
thelamplifier. Thus the signal is subject to 
very || igh gain and produces a large output, 
while the unwanted noise voltages have very 
low gain and produce very little output. How 
well'the amplifier is able to separate signal 
and noise in this way is expressed by a factor 
Known as the ‘Common-Mode Rejection 
Ratio’ (CMRR). 


ye CMRR can be calculated as follows: 
CMRR = 20!og [ Sieentaimosease | dB 
So in practice the gain figures were 200 000 
and 4 respectively, the CMRR would equal 
20 log (200 000/4), which gives 94 dB; this 
‘would bea very good figure. 


Power Supplies 

_ The power supply pins are marked +V 
and -V since, in general, it is expected that 
the op-amp will develop outputs that swing 
either side of OV. A typical pair of supplies 
would be +15V, giving a possible output 
swing of 30V peak to peak. However, a 
convenient arrangement when experiment- 
_ ing consists of two PP3 batteries giving +9V, 
as shown in Figure 6. PP3's will give 
adequate current for our purposes; one op- 
_amp takes very little current. 

For those who prefer a mains power 
supply, | have given a low-cost design in 

_ Figure 7. It uses a couple of small regulator 

chips to give +15V at up to 100mA. 

f To explore the possibilities of the op-amp 
- fully, access to some test equipment will be 
required. For example, an oscilloscope for 
examining waveforms, an audio’ sine/ 
_ square-wave generator for providing inputs, 
and a multimeter for measuring current and 
voltage levels. Also some form of breadboard 
_ will be required such as the ‘solderless plug- 
fa 
__intypes'’, or just a piece of Veroboard with an 
8-pin IC socket and a few terminal pins. 

































































| _ Amplifier Configurations 


inverting 

Figure 8 shows an inverting amplifier. 
The term inverting amplifier implies a 180° 
phase-shift between input and output. To 
define the input/output relationship fully 
the voltage gain must be known as well. 

This is given by ‘voltage gain = R2/R1’, 
which shows that for a certain value of R1, 
the gain is determined by the choice of R2. 
Apart from using fixed resistor values, a 
potentiometer would give continuous con- 
trol of gain or R2 could be switched to give 
gain changes in steps. 

The unused + input is tied to OV by R3. 
The value of this resistor is not usually 
particularly critical but it can be obtained 
from the formula R3 = R1R2/(R1 + R2), 
which gives the value for best ‘drift-free’ 

performance. Unless this is a particular 
criterion, a good rule of thumb is to let Rl = 





* i Pi . : ‘ ; P ? 
Figure 13. The subtractor amplifier. 
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Figure 12. The summing amplifier. 


R3 = 10k and select R2 forthe required gain. 

Figure 9 shows an inverting amplifier in 
which the gain is continuously variable from 
1 to 100 (approx.). 


Non-inverting 

An amplifier may be needed whose gain 
can be just as easily defined but which has 
zero phase-shift. An amplifier of this type is 
shown in Figure 10. 

The gain of the non-inverting amplifier is 
also defined by the ratio of two resistors, R2 
and R3. However, the expression for gain is 
slightly different from the previous case; itis 
now given by 1 + R2/R3. Avery wide range of 
gain is feasible. The minimum value is 
clearly 1, which occurs when R2=0. If, atthe 
same time, R3 is made equal to infinity (i.e. 
removed entirely), the circuit becomes that 
of the voltage follower. 


Voltage Follower 

Figure 11 shows a voltage follower which 
is so-called because it has a voltage gain of 
one and zero phase-shift. A circuit in which 
the input and outputare identical may not, at 
first, seem very useful. Its value derives from 
the fact that it has a very high input 
impedance and a very low output im- 
pedance. This means that it canbe used asa 





Figure 14. The integrator. \ is 
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Summing and Subtractin 





- Sometimes it is necessary to add twoor 
more voltages together, or obtain the dif- 3 
ference of two voltages. The summing =~ 


amplifier (Figure 12) and the subtractor — 


amplifier (Figure 13) meet these require- a 


ments. Ue tye 
Inthe case of the summing amplifier, the 
gain for each input separately is determined — 


by the ratio R/Ra, R/Rb, etc. If these ratios 


are all equal to one, then the output voltageis 


equal, literally, to the sum of the Oe é 


~ < 


Eel 

















; 
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voltages. But it is obvious that the input = 







voltages can be scaled up (or down) bysome — 5 oe 


aw 


factor R/Rx, either equally for all inputs 
preferentially. 


subtractor, as Figure 13 should illustrate. 


Integrator 470 

The last basic configuration to examineis 
the integrator, which is shown in Figure 14. 

This circuit performs the mathematical 
operation of integration. However, there is no 
need to become involved in integral caicu- 
las. In practical terms, the circuit responds 
to a step input voltage by producing a ramp 
of opposite sign. The slope of the ramp 
depends upon the amplitude of the step and 
the ‘integrator gain’ 1/RC volts/sec per volt 
of input. 

Figure 14 also shows a full cycle of the 
square-wave input; the integrator output 
consists of alternate negative and positive 
ramps, corresponding to the leading and 
trailing edges, respectively, of the input. If 
the input was a continuous square-wave, the 
output would be a triangular waveform. 

Given the right data, it is a simple matter 
to calculate the amplitude of the output, as 
follows: if R = 100k and C = 100nf, the inte- 
grator gain is 10’/10° = 100V/s per volt of 
input. This is more conveniently expressed 

_as 0.1V/ms per volt. If the input was a 100Hz 
square-wave of 2V amplitude, then the slope 
of the ramp would equal 0.1V/ms x 2 = 
0.2V/ms. Since the time of a half-cycle at 
100Hz is 5ms, the amplitude of the outputis 
0.2V/ms x 5ms, which equals 1 volt. 

The integrator principle has many appli- 
cations. One of them appears in Figure 15, 
the circuit shown performing a time to 
voltage conversion. 

The amplitude of the ramp output is 
proportional to the duration of a negative 
input pulse. In the absence of such a pulse, 
both diodes conduct and hold the output at 
OV. The arrival of a pulse reverse-biases both 


diodes and the ramp startsrunning. Therate 


at which it runs is set by RV1, whichactsasa 
form of ‘sensitivity control’. Since the ramp 
runs until the pulse finishes (if RV1 has been 


set correctly), the final amplitude of the x 


output is proportional to the length of the 
input pulse. a 
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The same facility for scalingthe gains for 
each of the inputs is also available forthe = 
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a his electronic stopwatch is acom- 
prehensive timer which is more 
| robust than a mechanical stop- 
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______ Watch and can measure accurately to 

» ——sSW«iL1OOth of a second. It has a remote 

a Start/stop facility which enablesitto be 
triggered by the interruption of a light 
beam or the sound of a starting pistol 
etc. 

The stopwatch has a large LED 
display which can be turned off while 
the clock is running to save battery 
power. It has four modes of operation: 
Standard - each timed event starts 
from zero, Sequential - the time be- 
tween each operation of the start/ 
stop switch is displayed (Jap times etc.), 
Split - the timer.counts continuously 
although timings can be displayed 
whilst this occurs, Rally - the same as 
Standard except that the clock is not 
reset to zero but continues from whenit 
was stopped. 

Circuit 
_ he circuit diagram of the stop- 
watch is shown in Figure 1. The main 
_ component is the Intersil ICM 7045 IC 
__ which contains an oscillator, high fre- 
" quency divider, low frequency counter, 
_ latches, multiplexer, decoder and con- 
trol circuitry. The oscillator frequency is 






pacitor to 6.5536 MHz. This Is divi- 
d down to 100 Hz to drive the low 
squency counter. The counter out- 
are connected to the latches so 
display can be held and read 
‘the counter is still running. The 
ts from the latches are multi- 
‘to drive an eight digit com- 
cathode display. The ICM 7045 
ontains the seven segment de- 
nd the digitand segment drivers 
he display can be connected 


393 and associated compo: 
de-bounce circuits for 


Accurate to 100th of a second. | 
Large, eight digit display. i 
__ * limes up to 24 hours can be displayed. 
__ * Four modes of operation: Standard, 

_ Sequential, Split and Rally. 
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the push switches. When a push switch 
is Operated it discharges the capacitor 
in less than one millisecond. The two 
Schmitt trigger gates change state 
which takes the appropriate pin of IC1 
low. The Schmitt triggers are inhibited 
until the capacitor has re-charged. The 
time constant of (R1+R2) and Cl is 
large compared to the bounce time of 
the switches. 

The remote control input switches 
5V which turns on the transistor and 
therefore has the same effect as the 
start/stop switch. The eight digit dis- 
play can count up to 23 hours 59 
minutes 59.99 seconds. After this the 
display carries on counting from zero. 

The reset button sets the counter to 
zero, |.e. displays two zeros in the 
decimal part of the seconds. The 
seconds, minutes and hours part of the 
display are blank and remain so until 
that part of the display is not zero. The 
display switch turns the LED display on 
and off. 


With the display on the current con- — 


sumption is 70 to 130mA, depending 


ff tet 
















‘on how many digits are on. When the 
display is off the consumption drops to 
a maximum of 2mA. Therefore if nickel 
cadmium batteries are used, which 
have a capacity of 500mA hours, this 
should give a life of several hundred 
hours. 

The start/stop switch controls the 
counter and the four position switch 
selects the mode of operation. 


Construction 


The components are mounted ona 
single sided PCB and should be fitted as 
follows. The LED displays first: Note 
that on the side of the displays, that the 
‘M' of the code number is nearest to 
pin 1. IC holders should be used, 
especially for IC1, and these are fitted 
next. When the click switches are 
viewed from underneath, onesidehasa 
flat, and the PCB legend shows correct 
mounting orientation. The crystal and 
trimmer capacitor C5 are mounted 
next. The crystal should be folded over 
flat next to the PCB. Next the resistors 
can be fitted and the switches wired. 
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1C1=!ICM7045 
1C2= 4093BE 


1 = 28 


BC548 
Viewed from 
below 


Figure 1. Circuit diagram of stopwatch. 


Capacitors C2 to C4 and TR1 should 
be mounted and bent over at 45 
degrees to give enough clearance for a 
front panel. Finally the wire links are 
wired and soldered, and Cl fitted 
underneath the PCB. The LED display is 
improved considerably when viewed 
through a red filter and it is recom- 
mended that one is used. 


Setting up 
For accurate timing the crystal 
should run at 6.5536 MHz and is 
_* adjusted by C5. If a frequency counter 
is available, this is easily checked 
-___ without loading the oscillator as follows. 
~ -Al0k pull up resistor should temporar- 
ily be connected between pin 22 of IC1 
and the positive supply. The display 
should be switched on and the counter 
. reset The frequency on pin 22 should 
be 800Hz. To get the required accuracy, 
| ——s'the:-‘frequency counter should be 
| —_ switched to period and the period for 


4 
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Select 


one cycle measured as 1250.00 micro- 
seconds. Adjust the trimmer capacitor 
to give the right frequency. If a fre- 
quency counter is not available, then 
C5 should be set half way and the 
stopwatch checked over several hours, 
using the radio or speaking clock. C5 
can then be adjusted accordingly; more 
capacitance to slow the stopwatch . 
down. 


Operation 


Standard Mode 
1. Press the reset switch to zero the 
counter. 


_ 2. Start the counter by pressing the 


start/stop switch. 

3. Stop the counter by again pressing 
the start/stop switch. The time is 
now displayed. When start/stop is 
pressed again the counter is 


momentarily reset then starts tim- | 


ing another event. In this mode the 
display can be turned off. 
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Sequential Mode 

1. Reset the counter. 

2. Start the counter. 

3. Press start/stop to read the display. 
This time is held on the display but 
the counter continues running. 
When start/stop is next pressed 
the time since it was last pressed 
is displayed. This enables lap times 
to be taken. The display cannot be 
turned off in this mode, however, 
if standard mode is selected it can 
be, but remember to switch back 
to sequential mode before press- 
ing the start/stop switch. 


Split Mode 
1. Reset the counter. 
2. Start the counter. 


3. Press start/stop to read the display. 
This time is held on the display but 
the counter continues running. Each | 

pressed the 

al time since 


time the start/stop is press 
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» For ‘easier wiring, pins should 
be inserted on component side 
of PCB 


Rally Mode Lats yy, 
- Reset the counter. ny ee _ 3. Stop the counter. 
4. Press start/stop again allowing the 
aeestan thus counter tocontinue. ve 
preventing accidental resets during The display can be turned offin this 
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Rei B: Basic - Book 
by Robin Norman 
















If you have a 2X81 or are thinking of 
~ buying one, this book will tell you all 
ec need to know to get the best from 
it The book covers the basic version, 
the expansion RAM and the 2X 
printer. There are 14 original pro- 
mt grams for the ZX81 and a glossary of 
technical terms. The undemanding 
A writing style makes this a perfect 
ei beginner's introduction. 
pin 1982. 176 pages. 210 x 132mm. 
___ Illustrated. 
: i _ Order As WG74R (Book NB178) 
la, Price £5.95NV 









_ Byteing Deeper Into Your ZX81 
by Mark Harrison 





if you are thinking of buying a ZX81 
this book will tell you what a ZX81 will 
do and what it is like to use one. If you 
; already own a ZX81 the book shows 
/ how to program it efficiently and 
includes 37 programs that will work 
on the standard (unexpanded) ver- 
sion. Packed with useful information. 
1981. 160 pages. 210 x 148mm. 
Mlustrated. 
Order As WG83E (Book JW413) 
Price £5.95NV 
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| Understanding Your ZX81 ROM 
| by Dr. lan Logan 
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Ieee a, The book explains Z80 machine code 
oh language and discusses the workings 
Bs of ‘the 8K monitor program. The 
oa attraction of machine code program- 

ming i: is that it offers the programmer 
_ the )ssibility of producing programs 
tl at run at msent speed and can be as 


complicated, for their size, as any 
programs written for larger machines. 
1981. 164 pages. 214x 148mm. 
Order As WG75S (ZX81 ROM by 
Logan) "Price £9.95NV 


Questions & Answers On Personal © 


Computing 
by Peter afte) 
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The book discusses the cpu, peri- 
pheral devices, programming and 
also looks at several of the popu- 
lar personal computers available at 
the moment. The book answers ques- 
tions that puzzle the beginner and 
student from first principles to a use- 
ful level of practical knowledge. 
1981. 96 pages. 165 x 110mm. 
Illustrated. 
Order As WG76H (Book NB555) 
Price £2.75NV 


Practical Microprocessor Systems 
by lan R. Sinclair 





The book provides a description of 
how a microprocessor is connected to 
its supporting chips and how pro- 
grams are written and developed for 
such units. The author deals with 
hardware, software and firmware 
through a rudimentary ‘build-it-your- 
self’ assessment unit which will help 
the reader grasp the practicalities 
involved in microprocessor system 
design. 

1981. 144 pages. 217 x 136mm. 
Ilustrated. 

Order As WG78K (Book NB496) 


Price £5.95NV 





Software Secrets 

by Graham Beech 

The book covers techniques of pro- 
gramming with particular emphasis 
onscreen output, keyboard input and 
file handling. The book is intended 
primarily for Sharp MZ-80K users and 


_ about 30 programs and sub-routines 


are included. The techniques shown 
are seldom covered in programming 
books. An understanding of them will 
help you to produce computer games 
and other graphics software and show 
you how to store and process data on 
cassette or disk. 

1981. 144 pages. 210 x kT: 
lIlustrated. 
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Order As WG84F (Book JW415) 
Price £6.95NV 


How To Tune The Secret Shortwave 
Spectrum 
by H. L. Helms 





Have you ever wondered what coded 
messages used by spies sound like? 
Or about an echo that comes back 
from ‘nowhere’, with a time-lag unex- 
plainable with our present knowledge 
of propagation and_ transmitter 
power? If your curiosity is stirred by 
the subject of unusual signals then 
this is the book for you. It's a short- 
wave listener's bible. American book. 
1981. 182 pages. 210 x 130mm. 
Illustrated. 
Order As WG80B (Book FT1185) 
Price £5.75NV 


Teaching Your Computer To Talk 
by E. R. Teja 
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The book describes and explains the 
principles of speech synthesis and 
recognition and looks at some of the 
ready-made systems available, Inter- 
facing to microprocessors is des- 
cribed and some sample programs 
are shown. American book. 
1981. 208 pages. 210 x 130mm. 
Illustrated. 
Order As WG81C (Book FT1330) 
Price £6.95NV 





Microprocessors: Your Questions 
Answered 

by Alec Wood 

A plain language answer to most of 
the questions that baffle the new- 
comer to the subject, whether stu: 
dent or noe The book oe 
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1982. 160 pages. 216 x 137mm. 
IMustrated. 4 
Order As WG79L (Book NB580) 

Price £5.95NV 


Questions & Answers On Video 
by Steve Money 





LVR? How is a television picture 
displayed? What are SECAM and PAL? 
How does a video camera work? What 
are the basic types of video recorder? 
How is a picture contained in a video 
disc? These and many more ques- 
tions are answered clearly and con- 4 
cisely. AR 
1981. 116 pages. 165 x 110mm. i 
Illustrated. 
Order As WG77J (Book NB553) 
Price £2.85NV 
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Designing, Building & Testing Your 
Own Speaker System 
by D. B. Weems 





The book contains many detailed 
plans for speaker-box construction — 
from one, two or three-way systems. 
Simplified design charts are provided — 
so that it is easy to design. your own 
system. Full circuit details of many 
different types of crossover networks: y J 
are given and much oilthe theoryis 
also explained. American book. rata 
1981, 192 pages. ato) x Ww nm 
ustrated 4 i“ 
Order As waeeD) Book 
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by Robert Penfold 


Introducing the fundamentals of electronics for the constructor. © 


Amplifying Modes 


e have looked at the basic charact- 
eristics and configurations of the 
three amplifying modes possible 


using a transistor, and we will now consider 
each mode of operation in greater detail. 


Common Emitter 


The output impedance of a common 
emitter amplifier is easily determined and is 
simply equal tothe value of the collector load 
resistor The required base bias resistor 
value can be calculated by taking the 
collector load value and multiplying it by the 
typical current gain of the transistor in use 
(which can be found by referring to the data 
sheet for the device concerned). This 
assumes that there is an equal voltage 
across the collector and base bias resistors, 
but this is not quite the case with the 
quiescent output voltage at half the supply 
voltage, due to the 0.6 volts or so developed 
across the base-emitter junction of the 
transistor. This voltage reduces the voltage 
across the base bias resistor by about 0.6 
volts, with a consequent reduction in the 
base bias current and the collector voltage 
being a little higher than the ideal voltage. 

In practice this can be overcome by using 
a value slightly lower than the calculated 
one. For example, if the calculated figure 
was 1.7 megohms, in practicea 1.5 megohm 
component should give good results. If alow 
supply voltage is employed, such as a 3 volt 
supply for example, the base-emitter voltage 
becomes a substantial fraction of required 
collector voltage of 1.5 volts, and this simple 
method of calculation becomes decidedly 
inaccurate. 

A more accurate method is to take the 
required quiescent collector current and 
then divide this by the typical current gain of 
the transistor to obtain the necessary base 
current. Taking 0.6 volts from half the supply 
voltage gives the potential across the bias 
resistor, and dividing this by the base current 
gives the bias resistor value in ohms. Thisis, 








Emitter 
resistor 


of course, just a simple application of 
Kirchhoff's Voltage Law and Ohm's Law. 

A problem when calculating bias resistor 
values is that the calculations are based on 
the typical current gain figure fora transistor, 
whereas in a practical circuit the transistor 
used could actually have a gain which is 
considerably higher or. lower than the typical: 
figure. The tolerance of the base bias and 
collector load resistors could also result in 
errors in the bias levels. 

These errors are corrected to a certain 
extent by negative feedback. If the gain of 
the transistor is higherthan the typical figure 
and (or) the bias resistor has a lower value 
than its nominal one, the collector voltage 
will be lower than expected. This reduces the 
voltage across the base bias resistor and 
produces a lower base current which tends 
to increase the collector voltage. Similarly, if 
the transistor has a current gain which is 
lower than the typical figure and (or) the bias 
resistor is slightly high in value, this gives a 
higher collector voltage than expected. This 
gives increased voltage across the bias 
resistor, increased base current, and 
reduced collector voltage. 

This negative feedback will not fully 
compensate for errors in gain or bias resistor 
values, but it is normally sufficient to keep 
the effect of these errors down to a level 
which renders them of no practical signi- 
ficance. It is in order to obtain the negative 
feedback that the bias resistor is connected 
between the collector and base of the tran- 
sistor, rather than the more obvious method 
of connecting it between the base and the 
appropriate supply rail, which would not give 
any regulating feedback. 

The input impedance of a common 
emitter stage is controlled mainly by the 
collector current and current gain of the 
transistor. High gain gives high input im- 
pedance, but high collector current gives low 
input impedance. Approximate input im- 
pedance is given by the equation: 

25 h 
collector currentinmA FE 

The voltage gain of a common emitter 


stage is roughly equal to: 

Load Resistance 

25'= ‘collector current in mA 

However, voltage gain varies somewhat 

with changes in supply voltage (higher 
supply voltages giving higher gains) andthis 
does only give an approximate figure for 
voltage gain. 


Emitter Resistor 


The input impedance of a common 
emitter amplifier can be increased by the 
inclusion of an emitter resistor, as shown in 
Figure 1, but the negative feedback that this 
introduces also reduces the voltage gain of 
the circuit. There is no obvious feedback 
path introduced by the emitter resistor, butit 
does in fact introduce negative feedback. If 
the input signal takes the base of TR1 more 
positive, this gives an increase in the 
collector and emitter currents, and the 
voltage across R3 increases. This counter- 
acts the increase in base voltage of TRl toa 
certain extent and reduces the voltage gain 
of the circuit. Similarly, a reduction in the 
base voltage of TR1 gives reduced voltage 
across R3 and a partial cancelling of the 
change in input potential. Again, this gives a 
reduction in the voltage gain of the circuit. 

The collector and emitter currents of a 
transistor are practically the same, and the 
only difference between the two is that the 
emitter current is actually equal to the sum 
of the collector current and the small base 
current, and is therefore marginally higher 
than the collector current. When discussing 
the emitter follower mode the voltage gain of 
approximately unity from the base to the 
emitter of the transistor was explained, and 
the same occurs in this configuration. If R2 
and R3 have the same value, any change in 
voltage across R3 will be matched by a 
practically identical voltage change across 
R2, and the circuit has roughly unity voltage 
gain from the base to the collector as well as 
from the base to the emitter. If R2 is made 
higher in value than R3, the voltage change 
across R2 will be proportionally higher than 
that across R3. On the face of it this gives the 





Figure 2. The circuit of a practical common base stage. 
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fg Figure 3. A common emitter stage using potential divider biasing. 


circuit a voltage gain of R2 + R3, but this is 
not the case if R3 is made very low in value 
when compared to R2. 

The reason for this is the innate emitter 
resistance of TR1 which must be added to 
any external emitter resistance. This resis- 
tance varies with collector current, and is 
approximately equal to 25 divided by the col- 
lector current in milliamps. In the voltage 
___ gain equation given earlier the innateemitter 

resistance was calculated using this method 
and then divided into the collector load 
resistance in order to give the voltage gain 
figure. With an external emitter resistance 
present, the sum of this resistance and the 
innate emitter resistance must be divided 
into the collector load resistance in order to 
obtain the voltage gain of the circuit. 


Input Impedance 


; In the input impedance equation given 
:. earlier the innate emitter resistance of the 
transistor is first calculated, and is then 


q multiplied by the current gain of the transis- 
tor in order to give the input impedance. If an 

j external emitter resistor is present, the sum 
of this resistance and the innate emitter 

; resistance of the transistor must be multi- 
plied by the current gain of the transistor in 
order to give the input impedance. This gives 
the input impedance to the base of the 

; transistor and does not take into account the 

effect of any components at the input such 
as biasing and coupling components. 


Emitter Follower Mode 


j The input impedance of an emitter 
j follower stage is calculated in the same way 
as the input impedance of a common 
emitter amplifier having ari emitter resistor. 
As the internal emitter resistance of the 
transistor is often far lower than the emitter 
load resistor’s value, simply multiplying the 
load resistance by the current gain of the 
transistor usually gives a reasonably 
s accurate figure for input impedance. An 
important point to note, however, is that the 
input impedance of any circuit following the 
amplifier is effectively in parallel with the 
emitter resistor, and the combined impe- 
dance of the emitter resistor and the input 
impedance of the driven circuit must be 
~ used when calculating the input impedance 
__ of the stage. 

















__, The emitter follower mode gives an 
output impedance which is approximately 
_ equal to the source impedance of the input 
signal, divided by the current gain of the 
¥ “March 1982 Maplin Magazine 
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transistor. In practice this often gives a very 
low output impedance, and the output signal 
reduces little in amplitude even if it is 
feeding a quite low impedance load. How- 
ever, it is important to bear in mind that an 
AC emitter follower can only give a peak 
output current equal to the quiescent 
current of the transistor. Thus, if it is feeding 
into a load impedance which is much lower 
than the emitter load resistor value, but 
much higher than the output impedance of 
the stage, the maximum peak-to-peak out- 
put voltage available will be far less than the 
supply voltage. 

The two bias resistors for an emitter 
follower stage ideally have values which bias 
the base to about 0.6 volts more than half the 


‘ supply voltage, but the shunting effect of the 


input resistance of the stage must not be 
overlooked, and this is effectively connected 
in paralle! with the lower bias resistor and 
reduces its value. For good predictability of 
the bias voltage it is preferable to have bias 


. resistors which are low in value when 


compared to the input resistance of the 
amplifier, since resistor tolerances are 
usually much smaller than those of transis- 
tor gain figures (where tolerances of around 
+ 100% are not unknown!). 

Unfortunately, the input signal drives a 
current through the bias resistors as well as 
into the base of the transistor, and the input 
impedance of the amplifier is equal to the 
parallel impedance of the two bias resistors 
and the input impedance of the transistor. In 
many cases a high input impedance is 
needed, and the severe shunting effect of 
low value bias resistors is undesirable. This 
may necessitate a compromise and the use 
of bias resistors of comparatively high 
values, or as we shall see in a subsequent 
‘Starting Point’ there are alternative forms of 
buffer amplifier that can be used. Of course, 
in any circuit where highly accurate biasing 
is neededa preset resistor can be used inthe 
bias circuit so that the output bias voltage 
can be set at precisely the required level. 


Common Base Stage 


We will not consider this type of amplifier 
in great detail since it is rarely encountered 
in practice. Figure 2 shows the method of 
biasing often employed with common base 
stages, and gives practical circuit values 
which help to show the mathematics of this 
type of biasing. This type of biasing can also 
be used for common emitter amplifiers, as 
shown in Figure 3. a 
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Figure 4. A simple two stage direct coupled preamplifier circuit. 
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Taking Figure 2 first, R3 and R4 bias the 
base of TR1 toa little over 1.5 volts, and the 
shunting effect of the input resistance of TR1 
dees not significantly reduce this as the 
input resistance is high in relation to the 
value of R3. There is a voltage drop of about 
0.6 volts or so from the base of TR1 to its 
emitter, and this gives a little under 1 volt 
across R2. The potential across R1 will be 
about 4.7 times this voltage as it is 4.7 times 
higher in value and passes a similar current 
to R2. This gives approximately the required 
potential of 4.5 volts across R1. 

C1 is the input coupling capacitor and 
needs to have a quite high value as it is 
feeding into a low input impedance. C2 also 
needs to have a fairly high value as it must 
provide a low impedance path to earth for 
the base of TR1. C3 is the output coupling 
capacitor, and although the value shown 
here is a typical one, the value would be 
chosen to suit the input impedance of the 
subsequent stage in practice. 

The voltage gain of a circuit of this typeis 
comparable to that of a common emitter 
stage having the same collector load value, 
bias current, and using the same transistor 
type. The output impedance is equal to the 
collector load resistor’s value. 

The biasing of the common emitter 
amplifier of Figure 3 operates in exactly the 
sameway as the biasing of the common base 
stage of Figure 2. The point of this type of 
biasing is that the current gain. of the 
transistor has very little effect on the bias 
voltages, and this enables predictable 
results to be obtained. In Figure 3 emitter 
resistor R4 has been bypassed by C3, the 
latter providing a low impedance path from 
TR1’s emitter to earth so that no significant j 
negative feedback is applied over the 
amplifier. Negative feedback can be applied 
to this type of circuit by omitting the bypass 
capacitor, or by having two emitter resistors 
in series and only bypassing one of them if 
the full amount of negative feedback is not 
required. ; 

Sometimes it is possible for one stage of i 
an amplifier to be biased from the output of — : 
this is shown in Figure 4. Here an emitter 
follower output stage is driven direct from 
the output of a common emitter stage. 
The quiescent potential of about 4 Yu 
volts at the collector of TR1 is obviouslya 
Suitable bias voltage for TR2. This sim 
Preamplifier has an input impedance of — 
about 100k, a voltage gain of approximately - 
ten, and the output impedance is on vir 
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DIGITAL MULTIMETER 

















included in our range of multimeters, this one will sell for 
£34.95. You've probably seen digital multimeters with the 


ome suppliers. Well, we've slashed that price and given you an 
extra £5 discount into the bargain. 7 


a 
Tihe meter is attractively styled in a two-tone brown plastic case 
ith a tilt stand and front panel printed in five colours for easy 
function identification. The easy-to-use push-button range 
selectors permit one hand operation. Now just look at this 
incredible specification. 

Specification: 

Gerieral 

Display: 3% digit LCD with auto-zero and auto-polarity. 

Operating temperature: 0°C to 50°C 

Storage temperature: -35°C to 65°C, battery removed 

Low battery indicator: “LO BAT” appears on display during last 20% of 
battery life . 

_ Weight including battery: 400g 

Size: 170 x 89 x 38mm. 

_ Calibration adjustment: 3 readings per second. 

‘ py Accuracies are + (% of reading + no. of digits). 


oe. oe 
DC Voltage 
Ranges: 200mV, 2V, 20V, 200V, 1000V 
Resolution: 100uV on 200mV range 
_ Accuracy: 0.5% + 1 digit 
Input impedance: 10MQ 
Normal mode rejection: >60dB at 50Hz 
~ Common mode rejection: => 100dB at DC and 50Hz 
vz Response time:<<1 second 
—_ Qverload protection: 63mA fuse 


DC Current 

Ranges: 200uA, 2mA, 20mA, 200mA, 2A 

Resolution: 100nA on 200uA range 

Accuracy: 1% + 1 digit on 200uA, 2mA and 20mA ranges, 2% + 2 digits 
on 200mA and 2A ranges 

Burden voltage: 200mV max at full scale except 700mV on 2A range 
full scale 

Response time: <1 second 

Overload protection: A pair of fast switching, high current silicon diodes 
and a 2A fuse - 


AC Voltage 

Ranges: 200mV, 2V, 20V, 200V, 750V 
Resolution: 1OOuV on 200mV range 
Accuracy: 45Hz to 400Hz 1% + 5 digits 
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| SOLAR CELLS 


Never has there been more interest in solar power than now. 
The hazards of nuclear power and the pollution caused by 
burning hydrocarbon fuels as well as the fact that they may run 
out in the near future have made the search for clean, safe 
power sources all the more urgent. The solar cell was first made 
in quantity to supply power for satellites, but it was soon 
‘ realised that they could be used as an endless power source on 
earth. Now you can investigate the possibilities with our new 
range of solar cell panels. | 

Each solar panel contains crescent shaped silicon solar cells 
connected so as to supply 6V, 9V or 12V at SOmA when the incident 
light is about LOOmW/sq cm. The cells are mounted in an attractive 
and sturdy black plastic case. The plastic faceplate comprises 
hundreds of bubble magnifiers which maximise cell performance as 
they enhance the light striking the solar cells. Two reflector panels fit on 
either side of the case and increase cell efficiency even more. 
Three solar panels are available 6V, QV and 12V DC all at 50mA. 


a Order As RK22Y (Solar Panel 6V) Price £7.95 
_— RK23A (Solar Panel 9V) Price £9.95 
* RK24B (Solar Panel 12V) Price £8.45 


yrs 


a 


Guide To Solar Electricity 
This excellent book by the manufacturers of the solar panels described 
above discusses the solar cell in detail, yet is easy to read and 
March 1982 Maplin Magazine 
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REID TES og AS i ETS, 
An introductory offer on our new digital multimeter. To be 
£39.95, but we are offering it for three months for £5 off - just — 


same styling and specification for nearly twice this price from 
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Conversion type: Average sensing, calibrated to read RMS of 
Input impedance: 1OMQ <1OOpF 
Overload protection: 63mA fuse 


AC Current oy , 
Ranges: 200uA, 2mA, 20mA, 200mA, 2A . 4 
Resolution: 100nA on 200uA range Ne 

Accuracy: 45Hz to 400Hz oF 
3% + 5 digits on 200uUA range | 
2% + 5 digits on 2mA range a 

3% + 2 digits on other ranges Te 

Burden voltage: 250mV maxat full scale, 700mV on 2A range full scale 

Response time: <2 seconds 

Overload protection: A pair of fast switching, high current silicon diodes 
and a 2A fuse 


sinewave 


Resistance 
Ranges: 2002, 2kQ, 20k Q, 200kQ, 2MQ, 20MQ 
Resolution: 0.12 on 2002 range 


Accuracy: 0.5% + 1 digit on 200.Q range, 0.5% + 2 digits on 2k to 2M 4 
ranges, 2% + 1 digit on 20M range “a 
Open circuit voltage: Selectable - high <2.8V, low <0.54V 4 


Overload protection: 63mA fuse 


In addition to the various overload protection devices des- 
cribed above, the meter has transient protection on all voltage 
and resistance ranges up to 6kV. Also the input to the AC 
converter is protected against overvoltage. The meter requires 
a standard PP3 battery (not supplied), but there is a socket for 
connecting a 9V adaptor for mains operation and this input iS 
protected against overvoltage and reverse polarity. 

The meter is supplied with a pair of test probes and a circuit 
diagram. : 
In fact we think you'll agree that it’s a bargain not to be missed. 
So order now! 

Order As SP87U (Multimeter DD601) Price £34.95 


— OFFER CLOSES MAY 29TH 1982 — 
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understand. The book briefly discusses sunlight, then deceive ie ie 
: 9 : ’ ; ies the 
photovoltaic effect, practical solar electric generators, how to use a 


cells and applications of solar cells. It is interestin ste + 
§ f P e g to note rom A 

fascias Book thatthe solar energy reaching less than one per es x 

e ara desert is more than all the electrical energy used in the 

world today! | a +o | ee aes nthe 
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Order As WG85G (Guide To Solar Elect) —- Price £4. 95NV. 
bP ee a eet > ~ . pe at 
65 « ‘ ‘ : j J bi ; % e ; if th ’ , ~ 5 
Hoi Mug} & ative : 
ta hex PENN e 3 a mM id tL} BS eh 
Xe Oe aes Maa 


Pt 


% 
4 
- 
OE 


anes we WE ae SY WP ae wr OB a 


BA ete ne 
One of the features of fretaaelolanmlarewnicnimeresite jitable 
ich @ wide range of applications, is the set of) Bicpvnite) 
ms that can perform commonly used operations. These 
are called feacuonss The f functions to be described are 
[omMMOon ones available o nost/personal compu ersystems.. 
not piesa ve, and the way in which they are Used in the 
r version of BA‘ erusegiey our machine may be slightly 
=nt from the description here. You d check the users” 
nce manual, for your comp ter for the camplete descripti eM 
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ons eave iiree hes achines version of BASIC 
2. GO tee types of functions: math, print and strin 
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later in this SETS S 


ad 
Math F Functions ‘ 


There are twotyp es of math ie ation om and trigonometric. 
) ate Feaisealbeisy ym acees he 2 math ae ue TO “posi iveconstant,variable, , function or expression which evaluates toa 
ee See BO" Mp positive number. ulercormes ee will be printed if the argument is 

ABS Function — ee \ eve : 4 equa to oF less than z< 
To use the ABS Absolt ais eae ihavienetioneetword| is “Some a logarithm function which 
followed by ar arg une it enclosed/in parenthesis, ona statement line. ee wa oe the base iten(common logarithm). However, 
The result retur 1ed | ‘the "magnitude, regardless of sign, _of the _ if your version\of BASIC does notiinclude this facility it is possible to 
ee irnent! For ex ‘ample Peers of both 415 and-15 is 15. — convert the arguments natural logarithm: to another base by dividing 
following: progr am demonstrates this: eeeegea ni - We ‘ ~ the natural logarithm of the argument by the natural logarithm of the 
1 PRINT A ABS 15), ABS(- 1D), ABS) BN AONE. "Z, new base: For eames e ‘to find thejlogarithm of five to the base ten 
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ae ‘gh. - nt rent 
HUN, t. ee ie ree a, a Wis xe 10 F E jor =" -LOG(5)/LOG(10). 
NS aIey 10 Lee 20. END) oe 

The argumer ntiof ¢ the function « can be any valid BASIC expression, * RUN © | aa a 









variable or constants The ABS function is useful for scientific »HocaR! HN TO BASE 10 of Bs 
Sooo ee mall e agennaes of a number i iS eee mE not its, i 


VaR vg era be hry ND Function ; , | 
___ The RND(Random), function generates a fencer number between 


ouine EX yoonet ntial) function” computes the value of the x 
mathematical constan it te ise sed to the power ofthe numericargument — 2€/0 and one (but not including zeroc orone). The argument of the RND 
ctio fon with function can bea ry positive integer, zero or negative integer. The way 
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epecried to the funct n within Parentheses. . The constant‘ e’ is the tr 
base of natural lo ogarith ms (to six sigificant digits, e= 12:71828). For | ra the argument determines the ope ation of the RND function differs for 
example, Ora Iseet0 he pov weroftwothe EXP function can bewrittenin x different: versions, of BASIC. Usually, any positive integer within 
a prog ram as: 19 PR NT €. x P(2).. The inverse of the EXP function isthe _ Par. entheses gives a new ‘random number each time the RND function 
LOG function, which computes the logarithm to the base ‘e of. an  iSusedin/a\program. With zeroora egative integer specified, the same 
argument (this. is known’ as ‘the ‘natural logarithm’). This relationship "random numbers are generated, This is useful for debugging @ 
can be de nonstrated by saa EXP ¢ and LOG ‘neti ‘ program b if the numbers e erated. by the RND function 's 
1 PRINT “EXP (2) ="; EXP(2) Bas et ay} eles a "Varied ior ah ecution, program errors would be difficult to find 
20 PRINT “LO OG(2) =e G2) AO a als > +f versio SofBASICdo not require the RND function to be specified 
(EXP 2) =" ; LOG (EXP) ee ee onene inthis case a RANDOMIZE statement is included ina 
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Here the constant two is added to the result returned by the SGN 
function. The result is now a positive integer (1,2 or 3) which is used as 
an argument to the ON GOTO statement to make a branch. 

If X is negative, the result of SGN (X) +2 is 1, which directs program 
control to line 208. If X is @, the result of SGN (X) +2 is 2, which directs 
program control to line 309. A branch is made to line 4Q@ when X is 
positive because then the result of SGN (X) +2 is 3. 


SQR Function 
a The SQR (Square Root) function determines the square root of its 
argument. The argument can be a positive constant, variable or 
m expression. An error message will be returned if the argument specified 
is negative. However, some versions of BASIC convert a negative 
argument to its absolute value and return the square root of the 
converted value. For example, PRINT SQR(4) will output a 2 to the 
terminal. The command PRINT SQR(-4) will cause an error message to 
a pe output unless the absolute value of the argument is taken by the SQR 

unction. 


Trigonometric Functions 
ATN Function 

The ATN (Arctangent) function is a trigonometric function that 
accepts a numeric argument. The ATN function computes and returns 
the principal value of the arctangent of the argument in radians (or 
angular measure). This will be within the range: - 772 = ATN(x)< 772. 

The relationship between the radian and degree is: 

1 degree = 77/180 radians, where 7represents the circular constant 
3.1415927. 

To convert the result of the ATN function from radian measure to 
degrees the value returned is multiplied by 180/17, (i.e. 57.2957795). 
For example, the command 
PRINT ATN (18) 
prints the arctangent of 19 in radians. The command, 

PRINT ATN (18) * 57.2957795 
will print on the terminal the arctangent of 18 in degrees, 

















Reus the absolute value of X. q 
. Returns the arctangent of the value X in radian measure. a 
_ Returns the cosine of the radian value X. a 
* Returns the constant ‘e! (2.72828) raised to;the power of Xiah 
_ Returns the larget integer value of X. 
Returns the natural logarithm of the value 3 
‘Returns pseudo-random numbers. a 
‘Returns an indication of the sign of X. ; «| 
Returns the sine of the radian value X. a 
Returns the squate root of X. 
Positions output to the terminal beginning atcolumn Xon the 
output fine. =) 
pela the tangent of the radian value X38 ype i aaa 
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Table A Common Math and Print Functions. 
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COS Function ae 

The COS (Cosine) function EMICSE an angular Saenenae fa 
measure and returns the cosine of the angle. To convert an angle 
degrees to radian measure so that it can be used as an argument 
COS function, the angle in degrees is multiplied by the ratioa/ 180. ee es 
0.0174533). 

For example, the command PRINT COS (45 * 0.0174533) will print se 
the cosine of the 45 degree angle. hed z 


SIN Function eae oa 
The SIN (Sine) function requires an angular argument in radian A 
measure and returns the sine of the angle. The same method as am 
described above can be used to convert an angle from degrees to 
radians. For example, the command PRINT SIN(45* ADEE) a e 
print the sine of the 45 degree angle. 


TAN Function - 

The TAN (Tangent) function requires an angular argument in 
radian measure and returns the tangent of the angle. This is the inverse is : 
of the arctangent (ATN) function previously described. For exampie, to 
print the tangent of a 30 degree angle the command PRINT TAN (30 * 
0.0174533) can be used. 


Print Functions 
TAB Function 

The TAB (Tabular) function is used to position output on the 
terminal. The argument tothe TAB functionisnumericandmovesthe — 
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start of printing to the specified column. For example, the command ; 
PRINT TAB (29); “MESSAGE” outputs the string MESSAGE beginning at M4 
the twenty-first column. On most personal computer systemsanoutput = 


line is divided into 72 columns numbered from @. 


User Defined Functions 

BASIC allows the programmer to name and formulate a function 
using the DEF (Define) statement. The DEF statement has the following 
format: 
line number DEF FNn (x) = expression 
For example, you may wish to define a function which would return the 
area of a circle given the radius. Such a function would be; 

10 DEF FNA (x) = 3. ey * X42 (since area of a circle =Tx radius 
squared). 

The function name onsite of three letters. The first two F and N 
must always be present but the last can be any letter from A to Z. This 
allows defined functions in one program (although some systems allow 
a letter immediately followed by a single number as a function 
identifier). 

The argument to the function is the ‘dummy variable’ within the 
parenthesis (x). This reserves memory space for the arguments given 
to the function later in the program. Any legal variable name can be 
used as a dummy variable. 

The expression on the right hand side of the equal sign is the 
calculation the function is to perform. The following program 
demonstrates how the function would be defined and then used to 
calculate the area of ten circles: 

10 REM - CALCULATE AREA OF CIRCLES OF RADIUS 7-10cm 
20 DEF FNA (x) 3.1415927 *xX*#2 

38 PRINT TAB (5); “RADIUS (CM)"; TAB (20); “AREA (CM2)" 
49 FOR X = 1 to 10 

59 PRINT TAB (8); X; TAB (22); FNA (x) 

6@ NEXT X 

78 END 
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characters following REM are ignored by the computer. 

is advisable to place all function definitions at the beginning of a — ‘ 
The heading ‘RADIUS (CM)’ will begin at the sixth output line aon 
range to ten. 

followed by the value of the area of the cirale Of radius X cor APULE ed 

directs program execution back to line 40. f 


The program is composed of the following lines: . Bs 
Line 10 - The REM statement outlines the programs function. The 4 
Line 20 - This is the function definition. The function is named FNA and 

is equal to the expression7/*X12, where X is the functions argument. it 
program so that the program is easier to read and follow. < ) - 
Line 30 - The TAB function is used to format the output to the terminal. Pins 
and ‘AREA (CM2)’ will begin at the twenty-first column. a 
Line 49 - The FOR statement intialises the loop index toone and sets the be . 
Line 50 - The PRINT statement outputs the vatue of X (under Posing 

heading ‘RADIUS (CM)' because of the formatting of the TA function 2a) 

the FNA function defined on line 20. 

Line 69 - The next statement increments the value of X” Or 

Line 70 - The END sgiemery ppenifies piveraq) omy pleto » a 
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audio applications. “es 
The circuit itself is very obvious. The op- 
amp is connected as a voltage follower, the 
input voltage being set at half-rail by the 
) resistor divider and smoothing capacitor. 
afias ‘the ‘use of ies Two transistors are connected to the output 
locking capacitors. It is of the op-amp to provide current boosting if 
_ and often’ better ee necessary; the feedback loop being made 
' after these. Note that the maximum voltage 
supply is limited by the op-amp, in this case 
ne Ea are SSE tears 30 volts being the wisest maximum. If the 
h Ny half-rail voltage may be supply is to be used for other op-amps this 
connected 0 earth, giving in effect a dua! _ limit is not relevant. 
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psetido phaser 


Dave Rogers: -Walton 

Tone stops allow the electronic organ 
player to select from different fixed filters 
whilst playing and so are really a type of 
performance control. There is no reason why 
a similar facility should not be added to the 
more usual performance controls (e.g. pitch 
bend) found on synthesisers. © What is 
needed is some form of one-knob, complex 
tone contro! which, unlike standard tone 
circuits, should be able to shift the balance 
within the important mid-band as well as at 
the extremes, sovarying the whole character 
of the sound. The circuit shown does exactly 
this. It has also been found to have a useful 
effect at the output of guitar overdrive 
Circuits. 

RV1 simultaneously alters the time 
constants of several high and low-pass 
signal paths which are then remixed at the 
Output. One of the results of this is the 
formation of a notch which varies in centre 
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frequency as well as depth, depending or. 
the setting of RV1.L1 forms resonant circuits 
with the capacitors over most of RV1s range 
but is effectively faded out of circuit towards 
either end, thus adding another variable 
element to the frequency response 
contouring. 

Used with a reasonably bright audio 
input, the perceived loudness is then similar 
for all settings, so a small turn of this single 
control can be used to obtain a distinct 
change in timbre without having to readjust 
the volume, while a back and forth rotation 
during a sound gives an effect like a 
manually swept one-notch phaser. A by-pass 
switch is not needed since with RV1 fully 
anticlockwise, the tonal response is almost 
identical to a ‘straight through’ path. 

For best results this circuit must: (1) feed 
into an impedance of 47k or over, for 


_ example, a non inverting op-amp, which if 


given a gain of x5 will also more than make 
up forthe insertion loss of the passive circuit. 
(2) be driven from a'low impedance stage, 
designated ‘A’ in the diagram. This may 


already exist within a piece of equipment 


(emitter follower, op-amp, etc) inwhich case 
the present circuit can simply be added on 
passively. If the available output impedance 
is more than a few hundred ohms, however, a 















Computer Interface 
Data Wanted ~ 


Dear Sir, 
1 have just purchased your Decem- 
ber/February issue from W. H. Smith 
and find it very interesting © 
ay own amicro-computer (/ © 1n Atom 
+ Via) and like many my") owners 
have searched in vain for ‘bOOKS or 
_ magazines which give practical cir- 
“cuits for use with computer outputs 
_ and do not require much knowledge 
i of electronics. 
| hope therefore that “Electronics” 
is will publish such articles, not only for 
ze the Atari but other micros, and am 
looking forward to your model train 
e controller. 




















D. M. GRIFFITHS 
Nottingham 


Bicycle Radio 

Dear Sir, 

lam a beginner and a few things have 
-_—- got me stumped. Please could you tell 

~ me how to make square holes in the 
front panels of cases. What do you use 
to cut up Veroboard? In the USA you 
can buy a “Germanium Crystal 
Diode”. You clip one end to a bike 
frame, the other to an earphone, and 
you have a crystal radio. Is this avail- 
able in the UK? and if so, do you stock 
it? 
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DAVID HARRISON 
Burgess Hill, 
West Sussex 


To make square holes, first drill a 
round one, then file out using a 
miniature flat warding file. Veroboard 
can be cut with a sharp knife or 
deeply scored and snapped off. See 
our next issue for details of a new 
book on crystal sets to be published 
shortly, A suitable diode would be the 
‘ OAQ1 with our crystal earpiece. How- 
ever, don't expect the quality to be to 
hi-fi standards, though reception of 
whistles, crackles and other assorted 
garbage should be excellent. Careful 
adjustment of the frame should tune 
different stations, though for best 
reception of Radio 1 a 70m long 
bicycle will be needed and these are 
hard to find (to say nothing of corner- 
ing difficulties). Raising or lowering 


the handlebars could prove to be an 


excellent fine tune control, though it 
may be best not to re-tune the radio 
whilst going along. 


Price Increases? 
Dear Sir, 
| note that your price list is liberally 
sprinkled with “price reduced” sym- 
bols. Very good - but just so we can 
see what you are really doing, why not 
add a “price increased” symbol? 
R. M. TOBIN 
Birmingham, W. Mids 


How many times have you seen a 
shop window with “Price increased” 
signs on its window amongst the price 


reduction signs? If you did see a shop’ 


like that I'm sure we'd all think they 
were being very fair. | am also sure 
that most people would think they 
were pretty silly as well. You have to 
remember that as far as mail order is 
concerned our price list is our shop 
window. 


More Radio Projects 


Dear Sir, 
Congratulations on an excellent first 
number. 
May | make a suggestion, however, 
that a proportion, say, up to a quarter 
of the projects should relate to radio, 
e.g. a modern communications re- 
ceiver etc. 
L. W. SMITH 
Walmer, Kent 


Suggestions For 


Future Projects 


Dear Sir, 

I'm just writing to let you know how 

much | enjoyed reading the first issue 

of “ELECTRONICS” and | am already 

looking forward to issue No. 2. 

May | make a few suggestions for 

projects in future issues as follows. 

(1) Electrified fence pulser (this will 
prove useful to gardeners pest- 
ered with cats) 
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(2) Digital moll meter 

(3) 900MHz CB rig 

(4) 27MHz CB rig 

(5) Digital temperature gauge 

(6) Frequency meter up to 50MHz 
with possible range extension 
up to 900MHz 

(7) Digital wind speed indicator 

Wishing you every success with 

future issues. ‘ 

F. J. BROWN 
Wirral, Merseyside 


Multicolour LED Can 
Be Improved 


Dear Sir, 
Congratulations on your new maga- 
zine - good for Maplin customers who 
are not necessarily music makers! A 
pity it is not a monthly. 
| have a tip for users of the original 
multicolour LED (which has gone up 
by 52% in onego - is this fair?) a much 
better effect is obtained by painting 
the surface with two coats of enamel 
matt varnish. This diffuses the out- 
coming light very well. 
peep up the good work. . 
C. W. DUDLEY 
Bromley, Kent 
The new price of this LEDis in fact the 
price it should always have been, but 
the manufacturer misquoted us on 
our first shipment and we passed on 
this error to keep the price down. 


More Suggestions For 
Stock And Projects 


Dear Sir, ; 

Suggestions for stock items: 

(a) To enable readers of book XWO7H 
“How to Build Your Own Solid State 
Oscilloscope”, to construct this item, 
it would be advantageous to beable to 
purchase the cathode ray tubes and 
their bases, or even a complete kit, 
through Maplin. It will be seen that 
the book is currently number 3 in the 
Top Twenty. The smaller of the two 
oscilloscopes has also been deleted 
from the Maplin catalogue. 
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Add a further 5- “pin eee as ies 


These plugs and sockets are in a 
common use in Philips equipment. oi 
Suggestions for project articles in 
Maplin Publications: at 
(a) Passive Infra Red Move ere nip we 
Detector Alarm System. 4 
(b) Microwave. 


« an 


E. J. T. HITCHIN © 
Dartford, Kent 


Maplin Mag Disliked 
Dear Sir, 

| expect you are interested in re- 
actions to your new magazine “Elec- 
tronics” which replaces the news- 
letters. and ‘whose first issue has 
arrived. 

For my part, it 1s not of much interest 
to have yet another magazine of rela- | 
tively low-grade technical difficulty. | 
Nor am | interested in your other 
music-orientated magazine. 

On the other hand, your components 
catalogue 1s important to me, and to 
be able to obtain the up-to-date price 
lists by sending a stamped-addres- 
sed envelope (or by paying £1.00) 
was perfectly satisfactory. 

However. let the first year’s subscrip- 
tion stand, but | shall probably not 
renew it. 








Your components service ts first-rate, 4 
and highly regarded. 4 
J. R. BARKER 4 

Bath, Avon 


We ought to pant out that the price 
listis still available by sending an sae 
or by paying £1 in advance for seven 
issues. 


If you have any interesting comments 

to make about your hobby in genera! “S 
or Maplin in particular then please q 
write to: The Editor, Maplin Mag, P.O. | 
Box 3, Rayleigh, Essex SS6 8LR. 
Please write clearly and keep your 
letters brief and to the point. : 
Thank you. 
























GA76H 
_GA77J 
_LW57M 
Bevan 


Burglar Alarm Kit 
External Horn Kit 
Break Contact Kit 


Lwe2s Train Control Kit 
| larch 1982 Maplin Magazine 
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GAO4E Stopwatch PCB 

GA44X Burglar Alarm PSU PCB 
GA45Y Burglar Alarm Main PCB 
GA46A Break Contact PCB 
GA47B External Horn PCB 
GA72P Train Common PCB 
GA73Q __ Train Control PCB 
GA74R Train Receiver 1 PCB 
GA75S Train Receiver 2 PCB 


MPG Meter Main PCB 
MPG Meter Display PCB 


Train PSU/Common Kit 


Price £2.95 
Price £2.40 
Price £6.75 
Price £1.95 
Price £1.60 
Price £2.90 
Price £2.20 
Price £1.35 
Price £1.35 
Price £2.45 
Price £1.75 
Price £44.95 
Price £29.95 
Price £2.99 
Price £27.50 
Price £6.45 


NEW ITEMS USED IN PROJECTS IN THIS MAGAZINE 












LW63T Train Receiver 1-ML926 Kit Price £5.95 
LW64U _ Train Receiver 2-ML926 Kit Price £5.95 
LW65V Stopwatch Kit Price £34.95 
LW67X MPG Meter Kit Price £44.95 
LW68Y Train Receiver 1-ML927 Kit Price £5.95 
LW69A _ Train Receiver 2-ML927 Kit Price £5.95 > “ 
QR56L = 2SA715 Price 45p : 
QR57M ‘ ML926 Price £2.45 
QR58N ML927 Price £2.45 
QR59P 2SC1162 Price 45p 
XGO6G Burglar Alarm Box Price £12.50 
XGO7H External Horn Box Price £14.50 — 
XGO9K Train Control Case Price £12.50 
XG14Q__ Electronic Siren "Price £19.95 
XX45Y — Switchpot 1 pole 12 way Price 85p_ 
XX47B Train Control Front Panel Pca eS. 75 
re ee Vb. Si + al 
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FEB Out of stock, new stock expected in month shown 
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RH29G Book BP36... 


RLI3P Book NBO99. 
_HX87U_ Surface Co-Ax Outlet .......... 75p RRISV Book NB8G4 


a __ BW54J_ Stce Dble Co-Ax Otit....... £2.70 XW21X Book NB344. 
£395  BW5S5K Flush Co-Ax Outlet............. 75D RU35Q_ Book NB190. 
$295 BWS6L_ Fish DBI Co-Ax Out... “£2.65 RF19Y Book NB286 f 
—BWS7M TV/FM Outlet non cor «£4.65 Page 27 


‘BWS58N Aenal Switch........... wre £4.35 RFORJ 
LBOSK 75/300 Balun... soreee £1.30 RH30H 


BwasreAtenistor aol £1.95 Page 24 RLOSF 
Sie —-BWEIR, Attenuator 1808. pease: 


oe ss LBIIM FM Tape Aerial... 2... 60p RLO2C 
"122 —  YG20W Ferrite Rod 810....... . 359 RHO4E 











RQ33L Book BP52.... 
RL49D Book FT999... 





-YG21X Ferrite Rod 814 . RQ23A 
‘YG22Y Ferrite Rod'101... 4 RH21X XW9GE Book FT933 «nnnnenn ; 
S23A Ferrite Rod 102... 3 RH32K XW97F Book FTBES ..esccossneenee 


eee RH53H 


en ; , XX10L 
XW53H Page 31 
et RHS9P Book NBOL6 .erarexnnne £A.SONV 
Sevan Saat RHEEW Book NBO54 jc £2.80NV 
plaice RLIBU  BoOk NB116 sncccccsnsen OI 


RL24B Book NB144........ cue. £5.50NV 


RH63T XW88V Book AG569 ............. £3.70NV 
Here XW32K BOOK BP70 secsensecssrussemneee 6OPNV 
Book NB367........0.0 £2,75NV 


XW30H Book MM700.........cres0re 
*XW44X Book BP71.......... 1, 
RL42V Book NB346... 













RLLOL Book NBO84 ......e es £4.45NV 





RUA iBeck BPSé : aoe Book NB1O1 Reet coset  £A.45NV 
ty “Book BPAL . RRZAB eA. 
B)RQGOAN, Book! FTS86 en ETS RQ32K Book NB228............... OOP 


RLISR BOOK NBIO2 s.ccssssesssennysee OOP 
XW29G Book NB378........:c+sr. £6,30NV 
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N82441... ASSAY 
OSNV 


Sean a pane 


£5, 
oS 
.£11,25NV 


nel hE itt i PI a i nina ta mtd ¥ 


< 
; 


VAT. 1981 = 
inclusive — ¥ Catalogu ie Thee — indttye e eee 
PRICE  —- Page’ 0, a) a PRICE” / (hege 










Pole ee 


Pee 
FWI9V Feet Cab 










~ 
rit Leg Large. csievn nn 
HOOA Verobax. on 


£3, 
seem steerer £2: OSNV 
serrirnereemnssvees OOP 
















Card Frame Brackets........... 50p 
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tt | Card Frame Heat Sink... £1.69  BL43W EC Wire 36 swag... £125 
ie. At y wen weeds FASE Castors. €27 BLA4X EC Wire 38 swe... £1.25. 
4 LLOSF BL60Q EC Wire AO Sa eee 
' Verobox 20) ... BL6IR EC Wire 42 swag... £1.49 
L625 EC Wire Ad swe... £220 Brae Cable Te ‘cocoa 
BL63T EC Wire 48 sw. .unnn. £495 BH260 Safin 4 
Page 46 XASON Zp Witenes 149 BH27E Safe Bocce ew 10D 
FXO6G Cool Crile Prcctbceescssevccs wescess 32p ise HD Loudspeaker Cabie.........36p BH28F Safix 12 ~ 3p ot 
FW81C Handle... .. 64D Yi Litz Speaker Leads.......... £8.99 Ria pone oe arr 
EWE20 HO Strap | Handle... aS a “CELSS -XRO6G Ribbon Cable 10-Way ........ 609 Page 55 tor 
FXOOA Inst Handle Smallc.v-é2@e -XROZH Ribbn Cable 20-May.... £120 oy ‘ 
5° XR65V IDC Cable 12-Way......... £2.11 Cable P Clip 3/16in. on BAD 
LH24B Verobox 221 Proce tenis a ile mie 
LH25C Verobox 222... LHOB) Recess Handle... 40pm Page 50 i 
LH26D Verobox 223 .... LH11M Heavy Duly Handle... £2.59 vane aE Oe Bee on BH18U Hiatt Rb 2.3/4mm....... 209 
LL12N Verobox 301... YLOSF Flip Hamdle .........--eeseseeroes we £4.95 XROOA Twn Mains OS Whiteman 17p ’ BHISV Hiatt Rd 3. V2 MM A oe 24D 
LL13P Verobox 302.... YXOOA Cab Corners Smail................ 20p XR61R Twin 6A Mains Orange "499 —- BH20W Hiatt Rd 4mm. 240 
LHS50E Verobox 303... FXO4E Cab Corner Large... hee xnees Twin 6A Mains. White = 47 oie Hist he on aad 269 
in Mains ssecaceecereresees SIP GAT see core ones 
"Book 36p XR02C Min Mains White BH23A Hiatt Rd 7mm.......-.._.... BP 
"Book Sybex 6200... . XROID GA Mains Black 0-0. 
RQ R12 Book Sybex M1 .......... "£7.75NV XB89W Verocase 502... YL24B Small Hinge....... £1.55 XRO4E 6A Mains White ..........---. 56D 9mm... af ve 
XYI5R_Verobox 503......... XROSF GAMains Orange ........70p  BH2SC_ Hiatt Flat émm............ 209. 
Page 35 Page 47 XROSK HD Mains Black... eee ee one vases — a2 3 
5 Q05 YLO4E _ Litt off Hinge... wn £1.85 XRIOL HO Mains Whiten BOP Bran gaiate Fy “>, See 
R13 tioaei Veen YL25C Lockable Catch. £1.98 | XR1IM HD Mains Orange... $08 ytd) etedidea} ene renews BP 
jaeheat erobox 702..... YLO6G Butterfly Catch .. £479  ——- XR24B_ Cotton Mains manne ret te OMT newerrn eevee 32D 4 
LH29G Verobox 704... *XY17T Laminate Japan Teak........ £3.75 BL7IN Stretchflex VA.n.eesenceen-- EL, 08 H41U Hiatt Flat l4mm__..__. 389 , ae 
RQO2C LH30H Verobox 705... *XY18U Laminate Penang W/Nu...£3.75  _BL72P_Stretchflex 6A.. = £5.95 E 
: aac peed verso a XR48C 4-Core Mains nennnes £1.05 Be 
raed) 280 D LH33L_ Verobox 713... ad 
SV LH34M_Verobox 716..... Page 51 # . 
Soounsnsetsoabreteeres XR49D 1.0mm TE Cable... 439 cay 
RYO3D Brown Tygan 22:1 12in ae 98p  _XRSOE 1.5mm TE Cable. .48p 4 
RYO4E Covering ids XR51F 25mm TE Cable. -65p ; 
RYO5SF Covering Cloth in, ats XR52G 6mm TE Cabie........ £1.75 i 7 
RYO6G Acoustic Wadding .......... XR53H Imm Trpt &ECC CbI.......... 659 
ARISN Cable Sigle black = 19p 
e Sing eevotteorvenseet ip 
CABLES XR13P_ Cable Single Grey... 19p 
Page 48 XR14Q_ Cable Single White............. 19p 
BL77) Wire-Wrap Black £185 XR1ES Single Mic Cable .........-..... 42p 
BL78K Wire-Wrap Blue.............. ‘£1.85 
BL79L  Wire-Wrap Green... £1.85 Page 52 
BUBIC WieWrap Orange. Las XRIBU_ Low Noise Send.. : 
_xWw70M BLB2D  Wire-Wrap ROG.-rrsrnnnnen- £1.85  XR63T UR67 RF Cable... =e 
ROIES BL83E Wire-Wrap White ........--£1.85  XROBJ_ Twin Mic Cable... WAS1F | Coratnic 39 oe aeenee en : 
- Ciera ae, Abe WX53H Ceramic 56... 69 
_-RQAGA Case WBL Vittytan cess pe hl ae oan XR21X Cable Twin....... WX543 Ceramic 68...... wD 
__ XWE9A LH37S Case WB2 Viny! BL86T Bell Wire Blue....... = 50D. Yhoun sCeble Quad. : 
15R LH38R Case WB3 Vinyl. BL87U Bell Wire Brown... .50p —-XR25C_- Multi-Core 4-Way. bats beset toe ~~ 60 : 
p LH39N Case W84 Vinyl... BL88V Bell Wire Green... ... 5p weave Cesomic 00.5; 252 6D 
. OOP LH40T Case WB5 Vinyl. BL8SW Bell Wire Grey....... ve SOD baled Pale 120 — eee } 
RQIOL Book Sybex L6..... a LH41U Case WB6 Viny!.. BLOOX Bell Wire Orange.. ~.50p Page 53 Peon Gaenic oP rat are 
RQOIK Book Sybex L5..sesseseeernnee OOP LH42V_ Case W87 Vinyl...... BLOLY Bell Wire Pink....ceseunessrenee SOD veer Eg oe 
RL39N Book Soe LB iaictuaies £A.15NV LH43W Case TP1 Teak.... BL92A Bell Wire Red....  SOp 
XW7IN BOOK M4..esenseonessen £13.25NV LH44X Case TP2 Teak... BL93B Bell Wire Violet..... 0p 
eae : LH45Y Case TP3 Teak... BLO4C Bell Wire White..... “SOP 
LH46A Case TP4 Teak... BLOSD Bell Wire Yellow... sees eg 
LH47B Case TPS Teak... Levee Oh oragmanany Ser Sttchtlx Bick... 
XW58N Book NB415.... LH48C Case TP6 Teak... BL47B L/C Wire Blue .. BH31J Scr Strichflx Blue... 
ROQ41U Book NBS28... LH70M Box DCM5002.... BL48C L/C Wire Brown BH33L Scr Stchftx Psychdic... 
XW16S Book FT952..... LH71N Bax DCM5004 BL49D L/C Wire Green BH34M Scr Stretchflex Red.......... WIEBY. Cac 
XW49D Book MM304.. LH72P Bax DCM5007 BL5OE L/C Wire Grey... HQ49D Twin Stretchflex ........... £240). MerecnGacemic = 
XWSOE Book MM286 ......000 BL51F L/C Wire Orange. ‘ BMC 1200.0 nernme mrrenne 
LH73Q Box DCM5005 XR3OH Standard CO-AK scene xhOD + eranaal Goretkc 1800 
RL45Y Book HD106.....s.sesese LH74R Box DCM5006.... BLS2G L/C Wire Pink ..osvewnsnrenees XR29G Low Loss Co-Ax... .. Op LNCS ee ee a 
XQ08) G-Range 2A... 8L53H L/C Wire Red... £ XR31J Bal Feeder .. WX71N Ceramic 1900... =.—.——.~ 
XQ09K G-Range 3G... "Ee BL54J L/C Wire Violet. YRI9V Marker AO WX72P Ceramic 2200... 2. -n-~-69 4 
Page 37 XQIOL G-Range 4B... sneasee BL5SK L/C Wire White. YR20W Marker All... W709 (Carat S000 a cen 4 
RQ42V Book HD585 £8.25NV GLeL, U/C Wire Yellow... YR21X Marker A2 WATER (Ceramic SUS re 
XWO4E Book FT1055 £3 85NV Paen’A BLOOA Wire 10M Black... YR22Y Marker A3.... WX75S Ceramic 3900......... 
er XW42V Book HDLI5 £5,25NV age 43 BLOIB Wire 10M Blue... ROSA Masher AS ms WX76H_ Ceramic 4700... 
-—————s*RQ43W_ Book HD682 £6, 6ONV XY6IR Centurion DXI .cewnsenunn BLOZC Wire 10M Brown... YR24B Marker AS... csccccocsmeeres WX775 Ceramic 10,000 
ly XW24B Book HD124 vesscnsne £5.80NV _XY62S__Centurion DX2.... BLO3D Wire 10M Green... YR25C Marker A6... fa WX78K . Ceremnic 22,000. oa e--n--69 
Pay ¥ XY63T Centurion DX3.... BLOSE Wire 10M Grey...... ne RE YY248 Monocap O0.00luF _........19p 
- XY64U Centurion WX3.... BLOSF Wire 10M Orange, YROIE Marker AB... ‘ae YY25C Monocap 0.0022uF ‘ 
fT xe XY65V_ Centurion WX4.... BLO6G Wire 10M Pink...... YR2BF Marker AQ YYO7H Monocap rates ‘ 
, ‘ XY66W Centurion DX4.... BLO7H Wire 10M Red.. YR29G Marker BO....... YY08) Monocap 0.01uF ........ 
XY67X Centurion DXS.... BLO8J Wire 10M Violet... YR30H_ Marker B1...... YYO9X Monocap 0.022uF ........... 
XY68Y Centurion OX6.... BLO9K Wire 10M White... YR31). Marker B2 YY10L Monocap 0.047uF ‘ 
ge (otal ike (Estrela ae "eae re eee 
; XQ11M_ Centurion EX1H.. YROOA Bicol Green/Red...... YR34M) Market B50. nse me YR74R Minidisc 0.047uF 
\ Book HD170.... £5.48NV XQ12N Centurion EX2H.. YROIB Bicol Green/Yellow... YR35Q Marker B6.......... YR75S_ Minidisc 0.1uF ..... 
; XWOSF Book FT1055 £4.95NV XQI3P Centurion EX3H.., YRO2C Bicol Grey/Black .... YR36P Marker B7 YR76H = Minidisc 0.47uF 2 
XW75S Book FT1062 ee EALABAY XQ14Q_ Centurion EX4H.. YRO3D Bicol Grey/Blue.... YR37S Markos Bs BXOOA Disc O.0luF ........... - 
XW61R Book HD160 ccs, £5.80N¥ S9P Console 103... YRO4E Bicol Orange/Black... YR38R Marker 89... BXO1B Disc 0.022UF on 
ha XW23A Book HD155.... £13,65NV XYGOQ Console 108. ..essssseerore et YROSF Bicol Orange/Red..... YR39N Marker CO.. BxO2C Disc O.047UF nec 
RL37S Book SybEX LQ... vucsnsasenes DIS YRO6G Bicol Pink/Black....... YR40T Marker Cl... BXO30 Disc O1uF oe ‘ 
XWB2D BOOK G402,..s..csnnes .£11.35NV p i» Bicol Furple/Red... YR41U Marker C2. Page 60 A 
age 44 YRO8) Bicol Red/Black YR42V Marker C3 BXOSF HV Dise 
XB73Q Blue Case 227 -ccusnmnsen £4.55 YROOK Bicol Red/Blue YR43W Marker C4 Leora sede mp mi ge to 
' BOXES XY40T Blue Case 230... we £4.95 YR1OL Bicol Red/Brown YR44X Marker C5 BXOTH. HV Dine 100 ce : 
Page 38 XY41U Blue Case 235... £5.40 YRI1M Bicol Red/Green YR4SY Marker C6 BXOPH) FDIC: 100. ; 
ag X¥42V Blue Case 209... £4.65 YRI2N Bicol White/Black... RAGA Marker C? Oxon iV Dine Toon 
LHSEL Potting Box Miawnnusnnenn 10p XV43W Blue Case 212... £5.35 YR13P - Bicol White/Red ero matic Gel Dise 1000! : 
LH57M Potting Box Smatlanmnn IGP —-XY44X Blue Case 231 £5.95 YRI4Q_ Bicol Yellow/Black... YR48C Marker Be erg tN Disc 2200 ae ad 
| LH58N Potting Box Medium a ny Sods . . erc9 8X14Q_ HV Disc 4700. .. .22pa 
XB67X Blue Case 236... eo £6.45 YR15R_ Bicol Yellow/Green. 
LH59P Potting Box Large XY45Y Blue Case 222 £5.85 YRI6S Bicol Yellow/Red .... BX15R HV Disc 10.000. 19D i; 
L LFO1B Box PB) White... XY46A Blue Case 226. £6.85 XR32K Wire 3202 Black Page 54 HY18U 1000V Disc 470006 8p 4 | 
*LH14Q Box PBI Grey... XB70M Blue Case 232... £6.45 = XR33L_ Wire 3202 Blue .... BERET ‘Hest Shank CHen BX1ES 5 Feed Thro Cong 280 , 
LH20W ABS Box MBI... XY47B Blue Case 237... £790 -XR34M_ Wire 3202 Brown... BFBTU Hest Stink CP26c em WXQQA Mica 2 2DF jan aan 29D 
LH21X ABS Box MB2... XY43C Blue Case 233. "£770 -—«XR35Q_ Wire 3202 Green. BFBSV Heat Shnnk CP 32... batt Bhp sang Saye Ss 
LH22Y ABS Box MB3... XY49D Blue Case 238......... £9.80 XR36P Wire 3202 Red...... BF89W Heat Shrink CP 48... y Wx02C. | Mica 
ABS Box MB4.... XY50E Wood-End Case 625...£10.45  -XR37S_ Wire 3202 White... BFOOX. Heat Shrink &P 64. WXOSD | Mice 1006 -<-m= ct 
tn 02 XY51F Wood-End Case 635........ £11.45 XR38R Wire 3202 Grn/Yilw YRI7T_ Heat Shrink CP95 ; aor Mica 18pF 
ABS Box 2008. csce non fl: XYSSH Wood:End Case $26 on 30 Page 49 YRIBU Heat Shrink CPI27 <0" "EL 10 WxO6G Maca 276 
ABS Box 2006 seercessrerse core £3.95 XY54J Wood-End Case 936........ £14.95 BL69A Ht sain tet WXO7H Mica 33pF..... 
ABS Console MiG0S..... £240  XYB5K Wood-End Case 947... £1650  XRean, HE Wire Green 380 GUTOM HtResist Sleeve Red. dap © NXO82 Mica 39pf. 
ABS Console M1006, XY56L Wood-End Case 1426......£16,50 XR59P re wie Greer ‘3 SGA Guna lc Te ol 2p WXOSK Mica 47pF 
“ABS Console M6005. XY57M_ Wood-End Case 1437.......£18.95 XR4OT Extra Flex Blac 6p BHOIB Systoflex 1mm Blue... WXIOL Mica S60F, 0... . 
ABS Console M6006. XY58N Wood-End Case 1449.......£22.80 XR41U Extra Flex Blue ... ”16p BHO2C Systoflex Imm Green. WXLIM Mica 68pF 7 88 
x te Conse M6007... £4.95 XVBBR 19in.Card Frame... £3530 RGIW Extra Flex Green an nnnns-16B BORE. Staten Imm Red... Watsnitaee inher Se Be 
9N 19 inch Frame Case £24.95 XR44X% Extra Flax Red o.-.. : 16p BHOSE Systoflex Imm White ......... Wxla ica LOOpF +See setae as mee) wes 
YR490 _3E Front Panel nw £4.25 XR45Y Extra Flex Yellow von 16D BHOSF Systoflex Imm Yellow 6p Re aero ” 
Hi BS Console MB005 nw £4.55 YRSOE GE Front Panel... £4.65 XR22Y_ EHT Wir @so roe seonen 32D BHOSG. Systoflex 2mm Black... 9p «Walp Mica 1500F 
LH69A ABS Console M8007........ £685 YR51F 12E Front Panel... £4.95 BLLIM Strappg Wire 16swg...........82p BHO7H Systoflex 2mm Blue... ... 9p Waioe Mica 180pF 2. 
WYOOA Metal Panel Bx M4003....., £1.50 YR52G 24E Front Panel... £7,38 BLI2N  Strappg Wire 188W8 00-0... 870 BHOSJ Systoflex 2mm Green... 9p Nasty Mica ee = eehyenertieing SEB) 
YOIB Metal Pane! Bx M4004...... £1.85 BLI3P Strappg Wire 20swa..... £1.15 BHOSK Systoflex 2mm Red... 9 — Watoe poate Soe 
020 Metal Pane! Gx M4005... £2.65 Page 45 BLL4Q Strappa Wire 2Zswg..... $4o BIOL, Systolex Imm White... 11 Wx2OW Mica 3 1 ‘ 
Peb Guide Adaptor syieoe 189 ag AL1 trappg Wire 24swg............. 96p BH1IM Systoftex 2mm Yellow... 9p Wr2ix ica 390pF 
FOOt SW BOX ssarsennnin EADS LH52G SE MOdule.scuceseinsens £6.49 BLI6S re 14 Swg...... ‘. TOp BHI2N Systoflex dmm Black. 159 = WaasY Mas 4700 F 
Box PB301 semen on B18 LH53H 6 Module... enn £6.79 BL24B ee Wire 16 swe. ..79p BH13P Systoflex 4mm Blue. 1$p WX2iA Mice S600F 
aE * LH54J — 1L2E Module ......gsree £9.93 BL25C EC Wire 18 swa. \B8p BH14Q Systoflex 4mm Green... 15p W248 oM a aoe 
ee be LHESK  24E MOdUI® vsssensenenene £12.93 BL26D EC Wire 20 swe. wa. 89 BHISR SystofieadmmRed.... Sp pea Se 
Tilt Leg y YR54J Eurocard GUIdE ccsesressagsennine 22D BL27E EC Wire 22 swe. «93p- BHI6S Systoflex 4mm White. 1p 
Tilt Leg Mediu YRS5SK Mod Int Card Guide nv. 29 BL28F EC Wire 24 swg... £1.05 BHI7T  Systoflex 4mm Yellow... ea) 
a . ‘3 
rent 180) Maslin Magazine 
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Croc Clips Prey 
es eer tees 
gator Clip 
HF26D_ Char Cf CliDsenscinrernernss 
__BW69A Croc Lead Kit 


HFIOL Push-On nen 


ar Polystyrer 


ESS Port 


10uF 63V..... ad 
FFORG 22uF 16V........._.10pm 
From) Fo tect 22uF 63V. .........12p) 
PC Elect 47UF 25V...,. 12 HFO9K 
PC Elect 47u HEP Press Terminal Black. a 
mC HF14Q_ Press Terminal Biue 


Hse oe 
FFI 
FEIN fe Elect ‘100uF 63V 








 FFI3P PC Elect 220uF 16V HF17T Press Terminal White ..... 
_ FF14Q PC Elect 220uF 63V HF18U_ Press Terminal Yellw........ 
ATONE BW72P. Quickterm Lever 2way 


UICKLELM Ty Pe Bo... .ccsecseerns 6 


y YR92A p 
5.3 8 ANA erm Push 4 Way,...1.......62pa 
“PC Elect 1000uF 25V...... 33p } 
PC Elect 2200UF 16V..u. 42p 
Axial 0.47UF 250V.0............21D WU57M_ AMM Plug Black ..csssssssereree 20D : 









past a peg oo 9008 3 
Ha BUF 6B cna ‘topa— EY78K 


— WLSBN) Imm Plug ROG......cccsesseseneess 2OP 


FS Crystal 10MHz sis ter 1mm Socket BlaCK sssscseu 5p 














































MP Crystal IMHz WLE0Q 1mm Socket eae somo Ly) 
Axlal 2,.2UF 63V censor 10p FY80B MP Crystal 2MHr.. F38R SMM PIUg Black ..sesrrerreme 17D 
FBIGS Axial 2.2uF 450V................ 30p FY81C MP Crystal 2.4576 | 2mm Plug Blue... sevsees LBP 
Aas reas 4 aan bel © rttir os 108 FY82D MP Crystal 4MHz... Ff 2mm pug ie sremie 9 7p 
2 Axial 4.7u ey Lt 49) mm Piug scnsevessaboceescscosey | & ¢ DD. 
FBISV Axial 4.7uF 450V.....-.330  Eveag penal pet 2mm Plug White -scscve 178 
FB20W Axial 6.8UF 40V.csccscsssnrnseee 15 HX30H MCR Crys Brown Pa SW 2M PIU YeHOW on. rinersenes LBP 
FB21X Axial 6. BuF 63V................. 16p HX31J MCR Crystal Red Pa 44X 2mm Socket Black sess. 15P 
FB22¥ Axial LOUF 25V ioe eee 9D HX32K MCR Crys Orange Pair HFASY 2mm Socket Blue essssoe 15P 
~FB23A Axial 10UF 63V.00 essen LID HX33L ae, HF45A 2mm Socket Green nese 15P 
-FB24B Axial 10uF 100V............ 18p HXaaM 5 ea7e) 2mm Socket Red .....c00-.15p 
FB: Axial LOUF 450V.o.ccccccusemnee 45 HX350 4 ‘HF48C 2mm Socket White ............0. 15p 
Axial I5UF 16V cscs 9D 5G F49D 2mm Socket Yeo wnonaen 15D 
‘Axial 15uF 40V... 00... Dp ‘ aa ; F50E Wander Piug Black... 17p 
FB28F Axial 1SUF 63V......... 0... LEP ’ ee HF51F Wander Plug Blue................17p 
G Axial 22UF 1OV oo nnn, “lop Page 66 ‘a HFB2G Wander Plug Green.nnnssu. 17D 
© Axial 22UF 25Vcrccearccmserseneee LAP FY86T Crystal 50H2X 2.16. = OB ——_HE53H_ Wander Plug Red ovens 17p 
Axia! 22UF 63V.00.00--.16p FY87U ——_HF54). Wander Plug White nso... 17P 
“AXial 22uF LOOV «0... 24D HX60Q Cryst _ HFS5K Wander Plug Yellow.......0.... 14p 

| 22UF 450V... a? HxGIR ander 













Pann Plug Blue.... 


Fea 4mm Plug Brown. 
se 4mm Plug Green. 
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1 68u : 




























HOSEN Screw Cap Phono Red ....000.. 12p 
HQS59P Screw | /Cap Phono Whte........ 12p 
n _ Screw Cap Phono Yell..... vee 12D 
HHOIB Seri . 


4 in BREE 
fe & SS ow 
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RAI Rs 
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HH21X Stereo U 0 Skt 
i Sam 


YWOOA BNC Square Socket .oun...... 


Scr. 
ae 


BNC Line Socket.......... 


2c BNC Suaigh Ads Pada 
30 BNCT Adaptor” vo 37 


_ Multicon Skt 2-way ..... 


PAU PL25 9.00... eeseseereemermessccee SIP 


























UHF Reducer Small............ 
BW83E UHF Reducer Large 
BW84F UHF Socket Round 
BW85G $0239228= Sys 
BW8E6T UHF Elbow Adaptor .. om Ak 
BW87U_UHF Straight Adaptor........... 59¢ 
BW88V UHF T Adaptor... ses. £155 
YWO4SE Adaptor 239.000... .ccccccsssseesee £1.12 
YWOSF Adaptor 259......csecsccssesses £1.40 
YX51F Audio Conn 2-way............. £1.15 
YX52G Audio Conn 3-way £1.35 
YX53H Audio Conn 4-way. £1.26 
Yx54J Audio Conn 5-way, £1.55 
- YX55K_ Audio Conn 6-way. £1.75 
BW89W XLR. Line Plug coos £1.82 
Page 78 
BW90X XLR Chassis pa darko £2.62 
BW91Y XLR Line Socket once £2.15 
BW92A XLR Chassis Plug .. Picea £1.45 
BW94C Dinlatch 5-pin A Pig........... £1.30 
BW98G Dinltch Sckt 5-pin A.  69p 
HH24B DINL/S Plug......... wen LOPE 
HH25C DIN Piug 3-pin... .. 16p 
HH26D DIN Plug 4-pin....... .. 30p 
HH27E DIN Plug 5-pin A... . 15p 
HH28F DIN Plug 5-pin B... . 19p 
HH29G_ DIN Plug 6-pin....... . 39p 
HH30H_ DIN Plug 7-pin . 19p 
HH31J DIN L/S Socket... cccscsecssecree 7p 
HH32K DIN Socket 3-pin...  L6p 
HH33L DIN Socket 4-pin........ .. 16p 
HH34M_ DIN Socket 5-pin A...,....008 14p 
HH3 DIN Socket 5-pin B... .. 18p 
HH36P DIN Socket 6-pin....... 2p 
HH37S DIN Socket 7-pit.......cssssccesseoee 19pm 
HH40T DIN Line Skt 2-pin.... .» 15p 
HH41U DIN Line Scket 3-pin............. 16p 
HH42V DIN Line Scket 4-pin............ bis 
HH43W DIN Line Skt 5-pin A..... .. 16p 
HH44X_ DIN Line Skt 5-pin B........... 21 
HH45Y DIN Line Scket 6-pin...... Reed 
HH46A DIN Line Scket 7-pin DIS 
YX90X PC DIN Skt 2-pin........ .. 25p 
YX9LY = PC DIN Skt S-pin Anse 25p 
Page 79 
YQ48C D-Range 25-Way Plug......... £2,15@ 
vere D-Range 25W Socket.......... £2,.35@m 
D-Range 25-Way Cover... pen £2.25 
Y ts D-Range Latch......00. =e; ap 
WQ14Q PCB Connectors 45......csscsvee 7 pal 
WQ15R PCB Connectors Miibrss cir 7p 
WQ16S PCB Connectors ok = 7p 
FL83E Edge Connector 108.............40p 
FLB4F Edge Connector 116...........0. 76p 
FL85G Edge Connector 124...........92p 
FL86T Edge Connector 132........... £1.95 
FLB7U Edge Connector 140.......... £1.86 
FLOLY Edge Connector FeetG........ . 15p 
FL92A Edge Connector FeetH.......... 14p 
FL93B Edge Connector FeettL........... DIS 
(OH Edge Connector Silvr. £1.99 
YR57M_ Card Frame Edge Con £3.95 
YR58N Edge Conn End Bit...............23p 
Page 80 
HLOIB Octal CH PIUg....ccs.sssssssssereees ZOD 
HLOOA Octal Ch Skt... . 50D 
HLO2C  8-way Plug..... . BSP 
HLO3D 8-way Socket......... fre 
HF35Q Voltage Selector Skt z DI 
tHF37S Voltage Selector Pig... .. 95p 
YX33L © Multicon Piug 2-way .......0 15p 
YX34M_ Multicon Plug $-way .....-.0. 19p 


Multicon Plug 9-Way wn. 29P 


- Multicon Plug 15-way.......0.+ 43p 


Multicon Plug 24-way ..........58p 
Multicon Plug 36-way .78p 






Multicon Skt 4-way 27 
Mutticon Skt 9-WBY vesesverseerre 272 


inicon 
Minicon P 


tae o 


“Migicon Plug ee 


4Q Minicon Plug 12¢pin...... 


tate aA 


m Hig pin. ; 
4:pin., 10p 


$ + 


PIN esssesesseeaee L2P 


"| dessert tee 15p_ % 


NICON HES AZpiNiawnner 170 
































10C Insertion eS 
Wai afercon P’ 
Wafercon Pl 


eee 


nee Wafercon Terminal ng 
_ Polarcon 0.2in..... 

















YY26D ct 
YY27E AT Pin Block. ets 
R63T CB Plug Extractor... 
(B08) Large Patchboard... 

QIOL -Large Patch Plug........ 


4H39N  Multi-position Plug 
HH38R > Universal Plug........ 







































































VAT 


incu 


1981 


f Catalog ue 


eS reas 







RWSIF Plugpak 283. 
RW28F Plugpak Q...... 
RW31J  Plugpak T . 
RW32K Plugpak V.. 
RW34M_ Plugpak X... 


CONSUMER 


Page 88 


AFI8U Canon LC31.. 
AFLOV. Canon C52... 
AF20W Canon y FAR. 


Page 89 


AF21X Canon LC6i1T... 
AF22Y Canon P7-D . 
YX88V_ P7 Paper Roll. 
YX89W P7 Ink Cassette. 






Page 90 
AFO2C Atari 800 Computer...... £645.00 


Page 91 


AFO3D Atari 400 8K Computr.......... 
AF28F Recorder NO ee £50.00 























































AC30H Video Game Paddles......£1395 Brash 
AC37S. Video Game Joystichs....£1395 


ELECTRICAL 

Page 104 

HFO1B Terminal BIOCK 5A occ. ..33p 
HL54) Terminal Block 15A.......... 69p 
HL55K_ Terminal Block 30A.......... £1.10 
HL56L Terminal Block Conn......... £1.47 
RKHLS7M 5 AMP PIUB cs. ccss cece ceeeee 59p 

» IID 

HL62S Mains Adaptor 2-way........£2.20 
HL63T Mains Adaptor 3-way —..... £2.95 
HL64U Shaver Adaptor...................£1.15 
Page 105 

HL65V Junction Box Small 

HL66W Junction Box Lge ..... oe 9D 
HL67X Junction Box RM... 
HL68Y Single Skt Unswiched........ £1.85 
HL69A_ Dble Skt Unswitched......... £3.75 







Trailing Skt Single 
































J BF36P 


LR57M Pozi Screw M3 9mm... 13p — 
Pozi Screw M3 12mm... oe 


BF37S 


Pozi Screw M3 40mm......... 








Ral eS Ge COn 





Pozi Screw M3 25mm... .... 






Pozi Screw M25 6mm ........ 15p. 



















Pozi Screw M2.5 12mm... Be 
Pozi Screw M2 6mm... —.. 

tsobolt M5 12MM .......0-<.0. 55D 
Isobolt M4 6mm ee 
Isobolt M4 12mm ...........-. 33p 
Isobolt M4 25mm -......-. .. 57p 
Isobolt M3 6mm.........-... 20p 
Isobolt M3 12mm ._. 26p 
Isobolt M3 25mm -_. .35p 
Isobolt M2.5 6mm. ...... 1 
tsobolt M2.5 12mm.....-...... 249 




























Cte OE Ere an dtenteteneenihadaetial 

























































AFO4E Printer 822.00 £265.00 HL74R_ Trailing Dble Skt. "£3.45 
RW6BY Dis Board 4-way.. £8.75 BF45Y Isoshake preg jaa ee LD 7 
60Q Se Oe ee HP Page 92 HL76H Cooker Switch........:. "£730 LREIR Isoshake M2... onsen 9D 
H62S Std Power Plug 2.5............15p AFOGG Disc Drive 810... ; HUyak Shaver Skt a Sed tes ei 
Long Pwr Plug2.5.........i4p _YX87U_ Mini Floppy Disc £2.75 ane Page 110 ae 
Power Skt 2.1... ” 20p AF29G Interface 850 35.00 106 LREZS (s0taq M5 vecceeecsssemnevernsrmees 18p oe 
Power Skt 2.5 22 AFO7H 8K Memory Mod "NYA Page LR63T  Isotag M4... 20p Xe 
Cassette Skt Nivico 2... 305 AFO8J 16K Memory Module....... £64 00 HL79L Shaver Socket... pce LR64U_ | M3...... _.. 12p a 
Cassette Skt Paros... to AFO5F Printer 825............. HL80B Cooker Outlet C................ £2. LRE5SV  1S0tag M2.5...-csreenneessssereseeeenee 12p ae.) 
USA Mains Plug... “20 -AFSOH_- Modem 830. HLBIC Cooker Outlet To... £3.20 LREGW [S08 M2 nn nrnrenernne nner sip . 
Flat Pin M/S 27p AC38R See YG48C.... 5 HL82D Flex Outlet Unswchd.......£3.75  geggy _SIf-Tpr No.8 x 3/Bin ..22p ; 
fee” : AC39N YG63T HL83E Switched Flex Outlet ........ £4.25 z t4 
Flat Pin C 1 See YG63T.... wd BF69A_ Sif-Tpor No.8 x 1/2in.... -25p * 
Cas tes ten ria AC4OT See YG66W on ccccsccescsseee HL84F Clock Connector S... : LR67X_Sif-Tpr No.6 x 3/8in............ 20D Bi 
Cas Lead Hitachi é0p HLBSG Clock Connector... 84.75 BF874 Tor Nog x L/2in =~ 220 s 
Cas Lead Nat Pa 60p Page 93 HL87U BOA Plateswitci. 3.20 d ai ‘ 
ivi ins BF66W Slf-Tpr No.4 x 1/2m - 
Cas Lead NIVICO.seninnnnn GOP  WEIGW Mag Headset... £485 HL8BV 20A Water Htr Switch... £4.85 Breau Sif-Tpr No.2 x 3/16" 
RW60Q Cas Lead Otake-Orion........... 60p LHB1C Education Headphone... ... £5.75 HL89W Light Swch ST Single.........£1.08  LR68Y Sif-Tor No.2 x 3/8in 
Cas Lead Paros........... Se LH82D Boom Mic Headphone.....£12 35 HL9OX Light Swch DT Single.........£1.49  BF70M ¢ 
es Lend Somer LHBGE  Stereophone OH1S0P.....£4.25  HLO1Y Light Such Dual... “225 BF71N_ Ny! 2BA Imn...... e ‘. 
“ re tereophone HL92A Light Switch Triple. .. £2.95 nie ee Ses 7" 
Sian) (CT cr a cat WF14Q. Stereophone DH207 ....£7.99  HL93B_ Light Switch Quad... DIS. Bry. NetaBA lin WLAGA® 1 Seren Colet Cap) Ree oe 
. LH84F Stereophone 41108... £8.60 BF74R Ny! 4BA 1.1/2in.. WLA78 F 15am Coletl Ce es 
: *LH85G Stereophone H$310......... £12.50 Page 107 BF75S Ny! 6BA A/2in.. WL48C 15mm Collet Cap Grey... .5p 
Page 84 MeBA 490 15mm Collet Cap Red 5 { 
RWE5V. Cas Lead Sony ic sesenennen 60p FQLOL 250W Rotary Dimmer......£7.30  BF76H Nyl GBA tin . WLSOE. 15mm Collet Cap Yihw = * 
RW6EW Cas Lead Telefunken........65p@ Page 94 FOI2N 2800 Push Orr Sng! £998 BET7J Nyt BBA 1/2in WLSIF 15mm Gollet Prir Bik... 5p ' 
YX62S Cassette Lead 0S219 FQ13P 250W Push Dmr Dbie...... "619.49 -BF78K Nyl Nut 2BA........ WL52G 15mm Cotlet Prt Blu 5 
YX63T_ Cassette Lead 955 res WF19V_ Sterephone Elec 100......... *FQ14Q 250W Touch Dimmer.....£1595  BF79L Ny! Nut 4BA... S 2 
HLI6S Eurosocket... ete LB13P Headphone Adaptor... £3 5Q. Remote Contro! Ommr....£29.45 BF80B Ny! Nut 6BA.... WL53H 15mm Collet Pnir Grn ten 
LB72P Intercom 2-Station..... i XX36P Dmmr Control Box........... £15. 75 BF8IC Nyt Nut 884... WL54J 15mm Collet Pntr Gry .. So 
HLI5R Europlug............. XY78K FM Intercom Pair... DIS FOISR Security Dimmer £1495 BFB2D Ny! Washer 26A WL55K 15mm Collet Pntr Red... 59 
HLA2V, Euro Facil Ouae XY77J4-Channel FM Intrcom.... £29.95@ — FQ16S Auto Security Switch.....£13.25 _BFB3E_ Ny! Washer 4BA.. port psa clit’ one apie 
© YBOSK Fi Pattress 16mm Sgl.......... 70p BFS4F Ny! Washer 6BA.. : im MF on swe L2D 
PHF AAE Sree ly ig Page 95 YB1OL_ FiPattress 25mm Sal... 70p ~—-«BFBSG._Nyl Washer BBA... ARXIV 15mm Collet Indetr. —..... 160 ; 
WYL7T  Euroboard 6-way WYLIM Compact PA Amp............. £21.50 YB11M Fl Pattress 25mm DbI.......£106  WHI8U Nyl C/S Sew M3 x12mm .... 34D 15mm Collet Skirt. ...- =ie 
HL20W Mains Plug 429. eee een bear ~- £29. Va Ad et Seip Dbl... £2.25 © WHI9V. Nylon Nut M3.mnoonan 4p saan! cope Mage Sey A ame 
HL44X Mains Socket P646.......... £1.39 PD as ig ee ee ag Oe BFISR Spring Clip. 4p “WL44X Collet Rd Nut 10mm... 16 
XY82D 60W PAAmp YB14Q Sur Patt 20mm Sngl.........7282  “YW94C Batten Clip Aap et r 
HLasy Mains Se ee Be YBI5R Sur Patt 29mm Sng)..........92P  LB99H Bik Woscrw No @ v2 15p RX22Y Slide Knob A. ne LSD 
HL46A Mains Socket P65O... Page 96 YBIGS Sur Fatt 29mm Delenn £165. | OOK Fain nncn ere te? | BN Uin She Rope Cisco 208 
ur Patt 47mm Dble....... YL23A Hand Wheel Boh. ..35p a ! 
He) Mn ON ean AFOSK AM Rad0 oon EL YB1BU Conversion Pattress......£2.50  FWIOL_ Spade 2BA... 269 Re emis pea € Chrome pe 
° Wists wa BA M ee OOD, Mi tsoeaeen! maaan ie susie oe : 
HL27E Mains Plug SA2190..............49p AFLIM lea gag Feats Page 108 ie epeiaing 264 2506 RX25C aide nob F Bree tae 
“Ban IO. ornseccoseionacsnce i i a ee - 
‘S Page 85 AF12N_ Teak Clock Radio.......... f FQOOA Ceiling Switch l-way....... £2.65 ded ae nae ee PTE Popes aa stam “1p | 
HL28F Mains Socket SA1862..........52p ; FQOIB Ceiling Switch 2-way. ........05S FWI5R = Studding 6BA WW... eee RX28F Slide Knob F Red a7 $. 
Ri. 400. Mains Socket SAZI11.00. 2175). | Aidatemssnver Clock Radio...0-1 £22.50 F020 Lampholder 702,00. 78 FW20H ABA Spacer f/fiNoa-ot pet 2 RAZOG Spindle Coupler 49 
HL30H Mains Plug SA2019A £1.48 ' Q03D Lampholder 254 ES Spac —: ns i F 
HL31J Mains Socket SA2020 £134 FOOSE Lampholder 252 1/2in..... 65p  FW32K 4BA Spacer 1/2in............. 48p RX30H Ext Spindle ~- GD ; 
HL33L Mains Plug SA2367............ £1.55 Page 97 CBEST Bayonet LA expend FW33L 6BA Spacer 1/8in... ~ 32p #RX38R_Nylon Rod... “1 be 
HL34M_ Mains Socket SA2368....... AFI4Q Cassette Clock Radio ...... £45.90 FOOSF Ceiling Rose...... .......- y FW34M: GBA'Spacer 1/4in. ce .wn350) RXABY Core Dawe, Gresser <0 i 
HLSAM Maina Boch SAZ208,-f- AFI5R 3-Band Radio Recordr..... £35.60 FOO6G BC Adaptor... FW35Q 6BA Spacer 1/2in.............. 499 @ Steel... i 
HL37S. Mains Socket P636........ AF16S  4-Band Recorder............. £44.50 FOO7H Starter BOW... “igs LR69A 8BA Spacer 1/Bin................ 5S 
HLa9N Mains Plug P551 AF27E GE1305 Equaliser........... £77.50 YBIOV Time Switch oeecccoccccescssnes LR70M_ 8BA Spacer W/4ine P. 116 y 
peeevect LR7IN Thrded Sper 4BA.......... 78p age i 
HL40T Mains Socket P552....... Pace 98 RW69A Power Controller........ eiayiy Corse clan ' 
HL5S0E Sleeve 8037 ese oo age YB20W Room Thermostat . LR72P Thrded Sper 6BA — eso... 59D aay Sass OR =33 +4 
HUSIF Boot 9455... cwenre ees ACOOA Vid Gme Cnsl........ xY08J Extn Lead 5A... ...... Oras a coed Grek San rio -) 
HL52G Boot 8878... cere recs cee ota ef ea pepee ee “ XYO9K Extn Lead 13A RXOSC Cord Drum Large _- £105 + 
pace War BTID A sinbecotane Page 111 RX44X Flywheel ” £2.75 ; % 
Page 86 HARDWARE 
FW16S Standoff Short 2. ese ne 5 RX39N Verner Dial Small ~~ £2.05 

| RWO4E Adaptor EB... 45p Page 99 : FWI17T Standoff Medium . DET RX40T Vermer Dial Medum _ . £295 wt 
RWOIB Adaptor 8... csc. sore ae 40D eae ee fines Page 109 FW18U Standotf Long..............7p -RXSLU_ Verner Dial Large... MAY 82 4 
Mage Ba BAND Outcome ng FESS arom Baap an nn gap GB Hameed Raley Signe 

, wwaon pemoedin Povo at one ACOSF Greakout Game..........,.,£18.95 oh: eo) 2BA LIN, cscs cop LR73Q_ Terry Clip 1 1/2in —.......... ” 26p HB42V Mim Ball Drve. _ £1.95 

Ses Tg ACO6G Basketball Game.........£18 95 Brose aon BA 1/4 IM oe sees 259 FW59P Grommet Small... .a-.-29 HB43W OR Drve Scale... .... . £9.75 
RWO30 Adaptor D... ACO7H Surround Game... ..£18.95 BOSE B t ABA YZ 2IM on oe 28D FW60Q Grommet Large... ..... 2p HB4SY Alurmaum Dial... . £4.75 : 4 

RWO8G Adaptor G. Te EAA anial sa tease en corey aut ; HBI7O Gall Drive Porn RS F 

| myth rela ace Nas eho Page 100 olt 4BA 1.1/2in. ... ........ 33 Grommet 5M-3..... 70 | Onve Pointer : | 
RWO8J Adaptor J. eee es FO5F i Grom ‘ HB48C Spnng Short he Ry. 

' RWOOA Adaptor Asoc cscs ns nee ACO9K Fun Wth Numbers Game £18.95 BFORG Bolt eBA ain aa 15 eee tong alae sgh ) 

oe, ACIIM Hunt & Score Game... ..£18.95 LR53H Bol pospetsevtons aanas sep LRSIF Sealing Grommet... ...... HBSOE Spring Long . Soa 
YW35Q Adaptor T ACI2N Miniature Golf Game ..£16 95 Sere are as 63P = BL74R_- Flexigrommet A... 2 RX95D Pulley 1/2in. lap 
ate Aas e AC13P Skydiver Game.............£18.95 enn oon SEA V/GID oon oo 28D egy Decerniere sitetsenrerre : 

; RWOZC Adapton ce ACL4Q Street Racer Game... ....£18 95 cRsay cc t BBA 1/2in oo QO pe L76H_ FlexigrommetC.... MICROPHONES : a 
TEED PoE ACISR Bowling Game... £18.95 CRESK: C78 Sey aA fain stg” EW36P. Hole Plug 1/4inis cc. Sp s oon 
RWI2N Adaptor Now oe oat in BFIOL C/S Screw 4BA 1/2. 17p BRAY Quekeiek Peden ge «= awe 117 sae 
YW33L Adaptor R.. boos htt / BFIIM C/S Screw 4BA Jin... 329 HB2AX Velcromounts 00.00 12p LRQA Phone Col SS 
HL53H pain 0 Aci6S Brain Games... seesoe os URSEL crs Screw 6BA iain 9p LOI2N Sealing Strip >... 79pm Lg938 Crystal Mic Insert. é 

aptor U.... AMO diupanksascse ew / ae BésY L Miles ens = 
Dinpak P..., ACIOV Slot Racers Game .. BFI3P C/S Screw GBA aa A 5ee YWE9A paveaghes Ge gt 
Dinpak N...... AC21X Superman Game .... LROOA C/S Screw 8BA 1/2in....... .29p Page 112 YB31) Cassette Mic Jacks £1.95 oa a 
Dinpak 273 AC22Y Adventure Game. BF14Q Panel Screw. ce ogee nc3p = UHA2N. Aly Sheet'18 swag... .... £159  YBS2K Cassette Mic DIN. £275 
Dinpak 262...» AC24B Indy 500 Game......... LR75S_C/S Panel Screw... TES LHI3P Aly Sheet 16 swg_... £3.85 YB33L_ Electret Cssette Mic =. £2.95 
RW. Dinpak 275 AC25C Backgammon Game.....,. .£24,.95a8 erie os cen Terie sank SOM wae Miser Teinya Lene Se ase OIS| i Oynamic Ball Mic... £9.93. 
oe u 199 xerTnm 8... ... ....... DIS Cong Stem Mic. 2. . 2 IS) 
25C Denes Me Page 102 BFI8U Nut 6BA.. l2pa - LW23A Maer Trim 12 0 DIS bi Sah 
ive Dinpak B. AC26D ce Invaders Game...... £29.95 BFISV Nut BBA... cece) 2pam LW248 Mixer Trim 16... .O1S 
poise A. £1.10 ACOIE Feat beret redgge, — BEZOW Washer 2BA norsmn--ndncg 2D (WI7T Mixer Mig Tube eta «© Pe 118 
He ovoat came aeiClNOE UAE ciece cows cet igesgaen | tEMY Wanker (BAT or Seay AY Moma teed tNe8) | eel cere some 
fie ition OD. wer u y Di umca’ 
ms a £1.10" RS 3 BF23A Washer BBA secon 9D LW20W Mixer Mtg Tube 16 DS bs tat a Comte 
age LR76H Cup Washer. 0. sce cce WH48C Mains Warning Label - ic Hidt Screw Fie 5, 
Circvie Gamen: £24.95 BF248 Shake 2BA........ atk XxX3L) PCB Guides es YW78K Mc Hidr Adhesive 
Human Cannonball. is £18 9 Bieee Save eh sistemehvaaittias are Cie ein Black. : 
Casino Game... 4 emanate hoty ie 
Night Drier Game 804.95 LROIB Shake 8BA.... cose oBp,  XHAU_ Transfer 1/8in White 
Dodge Em... a £18.95 peas Ee vest iastes 12p XH42V_ Transter wanes” 
Pele Soccer Game ey £29.95 eee tae ae ass AR, XH43W Transter 0/41 
Hangman Game vnn£1895 — BFZ9G sae XH4aX  Transter te White 
Video Checkers... £18gsm LROZG Tag sens Mp XH4SY Panel Transfer Gla. 
BFA0H ot Sere M5 ‘6mm... XHAGA Panel Trai 
eso ash oleae) XH526 (Issue 2 now available). BF31) Screw N5 Lamm a 38 Se XH47B Panel Transh 
x P er 2 La es 
- : " 


SS 
SS 







































£7.65M BB03D Tone Board ‘8’. 


; ‘S$ Tab Presets 1 
'S Tab Prsts to Rotors... 


Y11M_S Tab Reed 4’... 


FRaGP 7 Set Red Type ee EXO7 ty 8 Tab String 4's 
4 8 Jaewbarepeoanea sens, . 1S} 

Hatt] Urseieeedy se oees CES Oa 
FR3ON “172 Display Type. Bee 99p 
{FRAOT 1/2" Display Type 3... £1 08 
FRA1U. “1/2: Display Type 4 Res £1.07 ‘ SO aa eit in 21. 
BYSEW DO Display Type A... £198 BRISQ. S  FL268 ae ae 
Sort Op ieee lca Araceae SOD Crees 

BYEBY DD Display Type... £198 






_BR37S__§ Tab Vox Anglica & 
Page 130 BRaoR a ie Vox an Bn: 
X08) 4:0ig Dspy Crmn Cath... ep OA Agu 
BY70M 4 Dig Dis Cmn Anode....... £1.50 BY18U Mar Key Tab Cla yams £298 
HQ36P. Mult Cmn Cath Disply........ £3.45 BY19V Mar Ky Tab Con Sy 
FR32K 0 Fifer AMDET.. cree secu ‘BY20W Mar Key Tab Clav.....-.. 
FR33L Fitter Greene cs serenee £1.20 BY21X Mar Ky Tb D/B to Rt... 


By22Y 





e } FRSAM Filter RED vescsescsseersecrssersenees SP 
j sicnnaee 21D FR35Q Filter YetOw ..s.se-cssc0rmne seen 65D 
RTRPEE: | £145 FYB9W Lod Crystal Display............ £5.50 









Page 131 eis 
WL35Q Opto-IsOlatOr .....evecersssceessseerense69 Y28! 
we) Dual Opto-Isolator......-.. £1.31 BY29G_ 
YY6E3T Quad Opto-Isolator........«. £2.86 BY3OH War yet 
ort ftington isolator ees: £1.52 BY31) 13! cecrsee £2.95) 

YY64U SCR £2.12 BY32K Min ey Tab Flut -f BWI9V. Photo-Etch PCB..... 


tsolator.......... sade SHER EES 


BY33L P 
QQIOL Triac VSOLBYOF oe serer ven snnene £1,558 BY34M 





















pagepis2 BYa7S Mar Key Tab Gedkt Bn £298 i 
Seeresstenasecrss 4 Sa 5 ane "De % 
TrON Ree TLI00.. 89 —-BY3BR_Mr Key Tab Gedht pcacpcelren 3 






























Kenai BY39N Mar Key Tab Hnky Tok... 
Yea nites Senora ae 398 = BY4OT Mar Key Tab Horn ees 
BL23A MSBA esc ce nce rensennees £2.95 vj a 


Page 139 " 





QF30H_ Sat eis enone £1.98 





















Page 133. f 
HOBIR) MEL 12 nnn 38HB ety ‘eRY feet 
= pXenonjTube stn £2 40  BYAsY) | __BW21X Track Tape 31..... 
‘ ‘ | Trigger Transfimr__............ 49 ; cans: ‘a Track Tape 40.. p 
erie _ Imm Light Guide............... 67D Mr Ky Prsts : ri Track t - 
Rae) ee eee E1240 Bw2i8, “Track Tipe 62. £1.32 
é@ 62...... Serre 2 2 
peel eS — Key, 5 TiechiTape BO sae ca e132 
Sa fea) te earevs” saad earcee JE Mar Key Tab Rt Fstin...0 £2.95 W260 Track Tape 100 ..-ennne £1.32 
Ip SARC i a Mr Ky Tb Rtr To. Main... £2.95, “Bware Track Tape 125...cccscvecs £1.85 
: : Seca pee ye Se ae 2 £295) BW28F Track Tape 150 tera £1.85 
ORGAN PARTS BYS4) Mar Key Tab = Be G 
| ~Page | 134 BYSSK Mar Key Ta 4/6295 






Qto2c SAM77......- Se acacze 
‘Page 135 
280 © XBIOL DMOZ vec cvceraecsneseenvene £14.82 


ae XBLIM DMO2T ances 2 ae 


WAOT) IC Pads 200..... 
| Dratting Tem 
‘ _ Transfer Sheet 
zs £138 464 Transfer Sheet 2a 
Board. £2230 ¥ _HX478 Transfer Sheet 3. 


” Transfer Sheet a 


Bas : | Transfer Sheet 7 ....ssssssvsssees 
XB99H dl Unit. Front Panel nu.£295 ©” Transfer Sheet 8 w...sseesse 42p 
see is Note! Pdlbd 3 Transfer Sheet 9 ,mamaumaurase 
Carr in UK w Transfer Sheet 10 ssseissessmne 42P 


) f 
Bo icone Lever. £773 HXGBY Transfer Sheet 11 ssc, 42 
BE _-xB21X edal?.... 4X83E Transfer Sheet 12 son 425 











W93B. in, Pan Malar SOON... 815 


‘Page 150 


 8B31) RC Interface PCB... 


Pee eneneenee 








BRABYBTAS314 Fe ccc ecioccerocomcstnncco 33 
_ BR88V Mk/Space Adptr Kit...........£3.9 ( 
YL20W Mstr Tuning Module .. 


BBOOA Divider Board ‘A’... 
BBO1B Divider Board 'B’ 
BBO2C Tone Board ‘A’... 
BBO7H Control Board ‘A’ 


BBO8) 
BBO9K Sawtooth Board 'A’ 


o 
2 
2 
a 
a 
oi 


BB12N Pedal PCB ‘A’... 
BB15R Mother Board ‘A’... 
BB13P A/B Switch Board..... 
BB14Q MES Amp Board 'A’.. 


BB78K Pedal PCB 'B’........-csessecseess 
BB79L 32-Note Pedal Voice. £4. 

BB808 Pedal Diode PCB............... £1.65 
HQ72P Auto Ogn Gen/Cik PCB..... £3.95 
HQ73Q Auto Ogn Crd Cdr PCB..,... £3.75 


HQ74R_ Auto Ogn Auto St PCB.......£5. 
HQ75S Auto Ogn PA/PSU PCB..... £4. 33 
YLOOA Organ Mixer fees beret! £3.25 








XFIIM MES12.... sesesmeees £2,00NV 
BB41U Synth Mixer. PCB. 3 
BB44X Synth VCA PCB 
BY87U Synth Preset Mtg 
BY88Vv Synth 1979 Kybd Cont 


BY89W Synth Binary Encoder........ £7.95 
BB40T Synth PSU Mk.II PCB......... £4.95 
BYSOX Synth Smpl & Nse attr e399 
BB43W Synth Trns Gen 1 PCB....... £3.20 
BB45Y Synth Tms Gen 2 PCB.......£3.20 










Synth Oscillator PCB xh 
Synth Ext 1/P’s PCB... 


BB65¥ 3600 VCF PCB 
BB64U 4600 Hinge.. 

8863T Synth Ext |/P’s 
BB490 Synth Oscitr Mtg Bkt 
BB52G Synth Mixer Chassis 


BB51F Synth Pwr Sply Htsnk....... 
BB56L Synth Mixer Mtg BKt... 
BB58N Synth Trns 1/Env Bkt.. 
BB59P Synth Tms 2 Mtg ome 
BB60Q Synth VCA Mtg Bkt... 


BB61R Synth VCF Mtg Bkt.. 
BF95D Joylever PCB........ 
XQ01B 5600 Front Panel F 

Carr in UK with XQO1........ £9.00 
BY84F 5600 Rear Panel £4.55 


XQO02C 5600 Cabinet........... 30 BOD, 
Carr in UK with XQ02........ £9.00 
XB79L Teak 5600 Cabinet.......... £55.70 
Carr in UK with XB79......... £7.00 
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BY86T 3800 Interface ak 
BB47B Synth Otpt Stge PC 
XQ03D 3800 Front Panel .. 

; Carr In UK With x00. 
























BFO6GE 3800 Sp.Ext.1/P.Bkt saves DOD | 
BF98G 3800 VCA 
BF99H 3800 Intface Mtg Bkt { 
*BB67X 3600 VCF Mtg Bkt 
BY85G 3800 Rear Panel | 
XQO4E 3800 Cabinet... 
Carr in UK with XQ04........ £9.00 
_ YQ46A Synth Demo Tape... .. £4,50 
41U Synth Guide Book OONV 
XF42V 5600S Patch Cha TpNV 


XF43W 3800 Patch Chart... 


XF1OL ETI Top Project No.5... £1. 25NV 
BB76H_ Touch Organ PCB .....:.009+ £5.99 


Page 155 











Piano Top Oct PCB. 
BY80B_ Piano Two we ees 
XFO3D MES26....,sccrecescrssersneeeees 
BB28F RC Coder PCB. ee eect eraeessso £1.95 
BB29G_ RC Xmitter PCB... oT 

RC Receiver PCB... 








8B32K RC Decoder PCB... 


BB33L RC Relay Drive PCB ae 

BB34M_ RC Servo Drive PCB... 82p 

Pern RC Servo Amp PCB.........10+ 
RC Tone Gen PCB... 

RC Tone Decoder PCB 


_ McM Encoder PCB... 
— McM Receiver PCB. 












abinet Teak 
ct Ig/Crv PC 













nimsette Frnt Panel .. 
Drumsette Rear Panel........ 





































HIFi Amp PSU PCB....... .. £1.65 

2k .H/Phones Skt Brckt.......... 524p 

HiFi Amp Chassis............£18.93 
HiFi Amp Screen...... ne 1, 


XY23A HiFi Amp Frt Panel... £8. 
X¥24B, HiFi Amp Cover Black....... £6.95 


Page 158 

LW40T Tuner Metalwork Kit ........ £42.88 
UW41U Tuner PSU Moduie........... £23.95 
Lw42V Tuner Switching Mod. ...£18.95 


ys 
Page 159 
LW45Y TV Sound Tuner... sss £39.55 
LW44X_ Tuner Head EF5600U......£23.79 
LW43W Tuner IF Module £18.98 
LW46A_ AM Tunet............. 
UW48C Stereo Tuner Kit 


Y OC IF Tuner Mono Module....... £9.50 
YenoL 





12/30V PSU Module.......... £6.70 


XHIO 7H MESS 2 cow ensecsnssc sane sesso 
BBS55K Dyn Noise Filter PCB.......... 
(BOSF Dyn Noise Fite Mwrk 


Page 161 





10-Ch! Eqlsr Mtwrk......... 
10-Chi Eqlsr Vwrk... i So 
Clock Timer PCB...secseese DIS 


Clock Timer Case.... 
Clock Timer Kit... 
Cassette Mechani 
Stereo Tape Module 














Tape Switch Board... 
Tape Switch Bracket........0+ 51p 
Tape PSU PCB......... see 39D 


Cassette Parts Kit... K 
Cassette Recrder Kit........ 
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XFOSE MESA Dasesesscssscssssee ssvsesserees SODNV 
_ XB76H_ Disco Front Panel.............£11.50 
 BB26D Motor Switch PCB... ERIS 

BB27E Light Mod Bd...... wo £4.85 

BBIBU Heatsink DR2 ......-.cscsseereeee 74p 


Disco Cabinet.. 


XB77J cant m 
; Carr in UK with XB77....... £8.00 


BB81C Disco Pre-Amp Tn PCB..... £4.45 
Ba 8 I) 


BBI9V Disco PSU PCB........0 
BB20W 100W Amp Board...... 





XY26D Heatsink Mtg Plate..... ; 
XY27E Heatsink Cover........... ea 
BB22Y FET-Ceramic PU Bd........... £1.65 
8B24B Disco Fader Bd..... . £1.95 
BB25C VUM & HP Amp Bad........... £2.35 





MESS 2 sissccivcissssscevies 
Sound To Light Case.. 
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LR13P HQ Mixer PCB NO.2......4+ 
LR14Q HQ Mixer PCB No.3.. 
LRI5R HQ Mixer PCB No4.. £ 
mLR34M_ HQ Mixer PCB No. 24 |... 





ee ee 


LR16S Hg Mixer PCB NO.5 senso 999 

| LR35Q HQ Mixer PCB No.25........ £1.60 
... 88pm 

Mixer PCB No.7 .......0 £1.75 


LR22Y 4H 
Mixer PCB No 8......... £1.60 


LR21X Hg Mixer PCB No.6.......... 
LR23A_ H 


od 
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} LR24B HQ Mixer PCB NO.9 0.00... 99D% 
LR42V HO Mixer PCB No. 29........£1.98 
LR25C HQ Mixer PCB No.10.........£1.85 
LR26D HO Mixer PCB No.14......... £1.87 
Page 167 
LW35Q SOW AMP Kit ec.c snore £14.95 

) 
Page 169 

/ HQ68Y 50W Hi-Fi PCB...ssencnnroos: £2.85 

.. LW32K 150W Power Amp Kit.......£17.95 

is Page 170 

1 BY74R  Michron MKII PCB, ..s..ccsees 

‘ +Y¥B92A Michron Mkil Case.. wae £5. 


¢LW37S  Michron MkII Cik Ki 


Page 172 
———_XLOZH — MAL003 vasessssntsesseereessernnr DIS 
-YLIQV. L.C.Clock Module .......1:-.£13,40 
Page 173 
LW39N Burglar Alarm Kit.. DIS 





LW38R Ultrasonic Dtctr Kit... 


BY938 External Alarm PCB. 
BY95D Alarm Sox Bracket... 
XY14Q_ External Alarm Box.. 
























. . f = 
TT Bask VAT 
Baar ¥ inclusive Catalogue inclusive — 
: PRICE Page No. PRICE 
XH49D MESAPseccnnson DIS arn) 
¥052G. Ulireson Tx pcan’ HR11M Ctrdg Sono 9TAHC.......... 
p Ha ait H 3 
YQ53H Ultrasonic Rx PCB... DIS HRLGP Cuda Sono 3849... £ 
BY92A Burglar AlarmPCB...... pis HR14Q_ Ctrdg Sono 3559... 


DIS HR17T = Ctrdg Sono V100..... 
DIS Yx81C 


Cartridge 


YX820 Cartridge QLM36.. 









XV13P Burglar Alarm Box.” DIS HRI5R Ctrdg Goldring GB50........ £5. 
8B72P Sine/Square Gen PCB....... £2.95 HR16S Ctrdg Goldring G800......... £7.40 
BB73Q Audio Osc Frt Panel... £174 
XH24B  MESI5 ..eceseessestonssess LSPA 
XH27E MESI6...... BDAY Page 181 
40T Ignition PCB... ccs. £1.30 FQ38R Ctrdg Goldring G80OH....... £9.49 
XX41U ten Mtg Plate oaceccee ssc £1.28 FQ39N Ctrdg Goldring G800E....... £11.95m 
FO40T Ctrdg Tenorel T20010D....... £4.85 
Page 174 FQ41U Cdg Tenore! T2001ED ...... £9.95 
XH26D MES71........... 30pNV 
88820 Keyboard Ss } 
BB83E VDU Logic PCB. “£950 hage)S2 pe : 
BB98G VDU PSU PCB . ‘£2.98 HR25C_ Stylus GP91SC OD............. 98p 
XY12N DU Front Panel. ‘€790 HR2BF Stylus GP93 DD...... E110 
XXO5F UHF Mod ; HR6S5V_ Stylus GP95 DD...... £1.15 
NO: 2 sssacecereces £4.99 HR31J Stylus GP104 DD................., 89p 
ynaaX Magu ae 50pNY HR66W Stylus Acos SM6 ~....-...... £4.35 
YQ45Y M ae YXO5F Stylus ADCRKG .osoe--ecoseree £6.45 
Q45 ABNUM 2 PCB acceso £2.95 ¥X08G Stylus ADC RSQ30.... 69 85 
PROTECT ¥x08). Suias we. eee mee 
US AIG.......006 seve LA, 
eae on YX09K Stylus AT70.... 4.85 
YX10L Stylus ATSLIE £5.70 
RX9GE Safuseholder 20 .ccceccccue..45p HR68Y_ Stylus VMB..... £4.85 
RX97F Safuseholder 1.1/4in......... HR39N_ Stylus BSR TC8 29pa 


RX49D_ Chassis F/H 20mm..... 
RX50E Chassis F/H 1.1/4 in.. 
WH49D Fuse Clip... 


RXSIF 
WRO3R Fuse 20mm 50mA... 
WROOA Fuse 20mm 100mA. 
WR94C Fuse 20mm 150mA..... 
WROIB Fuse 20mm 250mA..... 


WRO2C Fuse 20mm 500mA. 
WRO3D Fuse 20mm 1A........ 
WROSE Fuse 20mm 1.5A. 
WROS5F Fuse 20mm 2A... 


WRO6G Fuse 20mm 3A................ 
WRO7H Fuse 20mm DA.....0....cccceees 


WR18U Fuse A/S 500mA. 
WR19V_ Fuse A/S IA... 
WR20W Fuse A/S 2A......... 
WRS95D Fuse 1.1/4 50mA.... 


WRO8J Fuse 1.1/4 100mA.. 
WROGE Fuse 1.1/4 150mA.. 
WROSK Fuse 1.1/4 250mA.. 
WRLOL Fuse 1.1/4 500mA.. 
WRLI1M Fuse 1.1/4 1A........., 


WR12N Fuse 1.1/4 1.5A. 

WRI3P Fuse'1.1/4 2A...... 
WR14Q Fuse 1.1/4 3A..... 
WRI5R Fuse 1.1/4 5A..... 
WR16S Fuse 1.1/4 10A.... 


WRI7T Fuse 1.174 15A ne scssecnees 


Plug Fuse 2A... 
HQ32K Plug Fuse 3A... 
HQ33L Plug Fuse 5A... 


HQ34M_ Plug Fuse 13A.......csssesseeeee 


HBS1F Fuse Wire............ 
HWO4E RF Supp Choke 1 
HWOS5F RF Supp Choke 2, 
HWO6G RF Supp Choke 3A.. 


Page 176 
HWL13P Mains Trans SUPP... 


HWO7H Delta Cap... .....cecccrsesnereeerns 


YR9OX R- esestecsniel 
YW46A Door Contact Reed...... 
YWS5OE Window Foll.............. 


YWSLE Foil Terms .......--seseeecnecenr cones 
YW478 Surface BA Reed. _ 































OP HRBIC Stylus LV659770... 
BP HR83E Stylus NP EPS36... 
wal D HR84F Stylus NP EPS52 .. 
sD Yx16S 


6D HR87U_ Sty Philips GP200DD.... 
















HR7IN_ Stylus BSR ST4 OD 
HR42V_ Stylus BSR ST1O.... 


HR45Y_ Stylus BSR ST15........ 
Stylus BSR ST17 OD.. 
HR74R_ Stylus BSR ST21 -............. 
HR75S_ Stylus Decca Deram............ 
YX11M_ Stylus Dual ON201............ £4.95 


Stylus Garrard GA150........ £9.65 
HR76H_ Stylus D110E.......... wo £455 
HR77J Stylus D110H..... 
HR48C_ Stylus 0110SR... 
HR49D_ Stylus 0120S2........ 


HR78K Stylus Hitachi ST101 
.6p HR79L_ Stylus Hitachi ST103 
12p YX13P Stylus Hitachi ST104........ 
Stylus JVC OT21S........0.+ 
Stylus Victor DT33 .........-..- 


Stylus JVC DT36........ 












Stylus NP EPS53 ... 


7p HRBOW Stylus Philips GP205......... 
Stylus Philips GP213.. 


6p HR9OX Styl Philips GP400............ £4.35 


Sty! Philps GP400Mk2....... £4.32 
YX20W Styl Philps GP401Mk2......... £5.95a 





HRS6E Stylus OM500/7... 
Stylus Sanyo ST10J........... 
HRI50 Stylus Sansui... essences 













YX23A Stylus Sansui SN41 fA. 

YX24B Stylus Sanyo ST7D .£A. 

65p HRO7F Stylus Sanyo 2611 shai 

97p FQ48C Stylus Sony ND12 soi 
£1.39 YX25C Stylus Sharp 101.. £4.75 


HR98G_ Stylus Sharp 706...... 
HROSH_ Stylus Sharp 717...... 
0Q Stylus 9TAHC DD......... 99p 
HR61R_ Stylus Sonotone V100........ £4.75 















ywagc Door Loop . se i cL 75m YX25D Stylus Sonotone V101.......£4.35 
JUNCLION BOX soorsnrernrerosers FQ45Y De nntceasttie etree 
Oe emmemmeersco | Tenel, cee pms 
XY33L Smoke Detectr Type 1.....£12.75 HR53H_ Stylus KS40A OD.....sseo os 99D 
HR55K Stylus KS41B DD oo... £1.35 
HR57M_ Stylus KS4IC DD..... ety 
RECORD AND TAPE WARTE Solus Sony ALB 
Page 177 yUs Sony secre 
FQ49D Stylus Sony ND133............ £4.85 
XQOOA Autochanger oe. sse £22.50 FOsoe Stius Sony ND134.... coe £2,958 
XB23A_ Rim Drive Turntable ........ £29.90 FQSIF Styl Tenorel N2001D.......... £2.37 
XB25C_ Belt Drive Turntable ......... £34,508 ¥X29G Sty! Tenorel N2001DM....... £2.75 
We eee 
Page 178 us Tetr i ecissdbetasneele RRs 
FQ53H_ Sty! hiba N3€C ...... ‘£1.75 
Fe tau caeuee —~ MP60 beccsat £268 ai) Sonus Toshiba aaa £4.35 
artridge Slice nesobenssiege! 
FOLoY Crtridge Slide BDS95............DIS Mara Stylus Toshiba Nay wo aS 
LB75S Drive Wheel BSR...........0++ £1.55 X Stylus Toshiba N5S50 ......... £4, 
FQZOW Spindle Auto BSR...........» £5.30 
FQ21X Spindle Manual BSR .. 56p Page 184 
YWS58N_ BSR Drive Belt... £2.20 
FQ22Y Carrier Kit SL75K £4.25 iret bd peae Care kt aed ‘- rots 
FQ23A Cartrdg Carrier SUS £3.95 usicentre Kit C113......... £6. 
FQ24B Carrier Kit SLOSK 0... £5.25 era Porecicte an ah seseees ee 
poe3c Piles pak aa meer FRASX Roller Pack C93 ease om 35P 
arte ar Ses " 
FO28F Carirde Crrier SP25V ......,.. £4. YW80B Roller Pack C96........0.0.0- coe 48D 
‘ YWBIC Cleaning Cloth C104............ 78p 
FO29G Carrier Kit SP25VK ss. £5.95 eed Goer onciol oe 
LB76H Dr Wheel Garrard Lrg........ £1.85 CusiiCurne CRG ee cian 
Eas Dae Barend: saves £2.85 YX93B Stylus Microscope. ......... £2 45 
ling hh eh ac YW83E Stylus Brush C103 12p 
FQ32K Spindle Man Long..... nentnteesesesoe 
FQ33L Spindte Auto Short... YW84F Stylus Brush COT. crsrsrrnesotmscone 


FQ34M_ Spindle Auto Long..... 
YB43W SP25IV Tone Arm...... 


FQ35Q CB Weight SP25IV..... uf 





FR46A Stylus Cleaner C95 .........008 
+ YB55K Cleaning Kit C116........04 








i Sena ey 
OLOL Gi nseyn: ats ; 
: FR52G_~  Anti-Stat Fluid 695S............. 
YB45Y SP25IV Motol........eeerccee UXx1dL Anti Stat M acl’. 
nti-Stat Gun..........5. i 
Page 179 FQ60Q Spirit Level 44... 
XX34M_ Headshell.... £3.50 FR49D Stylus Balance PX1 ; 
£1.28 
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HROIB Ctdg BSR X5 £3.65 
HROZC Cirdg BSR X5H "£3.65 asia pecerd Gre, C206 oo 2 
HRC4E Ctrdg BSR SX6 ~» £4.25 T Cassette Kit C115 ; £18 
HROSF Ctrdg BSR SX6H ‘£4.25 Verne Cassette Kit CLO? 
el ove at sennn: Sebigteant GaP RBO4E Cass Head Cinr C118... 
We Sen oc es YW87U Cleaning Stick C109 .............. 23pm 
Hssdcns rsthadl sah ile YW88V Tape Cleaning Fluid............. §8p 
YX80B Drive Belt 90mm..........-... 98P 
ne ere ny Ramm eS 
HRIOL Ctrdg BSR SC12H vgn SAD aia IM De or 
YKB3E Ctridge Philps GP215 ...... £4, FR62S Straight Demmagnetzer........ £3.35 
FQ62S Curved Demagnetiser........ £3.85a 
Page 180 # YWOOX Cassette Splicericn. onacrs £4.25 
FY75S Ctrdg Rigonda 288 ... 1... £4.45 YW9LY Splicing Block .........0 £1.85 
3 &y aa ( ; ¥ 
a aif, ‘ Sa dos (ABS a 
















rape nr ely seemmter tons 
nt eA er no et Sara crattlaa l ity POLAT Aer ROM nr an AT 






F ns PRIC 


LX17T* Splicing Tepe... 659 
RBO3D Cassette Case 30, 


Ce ee a 


FREOO Index Cards... £140 
Cassette Fast Winder... £2.35 


Test Cassette 53... % rae 





FQ64U Mono Cassette Head........ £455 
FQ6EW Cassette Erase Head.......... £2,55 
Stereo Cassette Head........ £4.75 
Tape Hd Two-Track RP....£15.50 


Page 188 
FoecA Tpe Hd Two-Trck Eras...... £8.95 
FOQ69A Tape hd Four-Trcek RP......£15.25 
Farin Tpe Hd Four Trk Eras..,..... £8.85 





FQ71N 2-Head Bracket.........--.-v- - £4.65 
FQ72P 9 3-Head Bracket .......00:.00e-+-- £5.39 


RESISTORS 
Page 189 
















L 

H 10W W/W... . 29D 
P 25 W/W Res-... £1.49 
Vv HV Res 1M-33M. ..12%p 
v HV Res 47M...........-. sesese 22D 
BL64U Constantan 28 swg £3.35 
YY12N  Resnet 100R.......... here Ait 85p 
YY13P Resnet 220R....... .85p 
YY14Q_ Resnet 470R... .B5p 
YYI5R Resmet Lk... eeccsceececeeereeeeeer 85p 
YY16S Resnet 2k2...... 85p 
YY17T ~=- Resnet 4k7.. 85p 
YY18U Resnet 10k.. 85p 
YY19V Resnet 22k... 85p 
YY20W Resnet 47k..... ... 85p 
YY21X Reset 100K ...-.cssssesrecesernere BED 
WR52G_ Hor S-Min Prest 100R........... 
WR53H_ Hor S-Min Prest 2208........... 
WR54J_ Hor S-Min Prest 470R........... 
WR55K_ Hor S-Min Prest 1k........... ..10p 
WR56L Hot S-Min Prest 2K2.........: 10p 
WR57M._ Hor S-Mm Prest 4k7.......-.. 10p 
WR58N_ Hor S-Min Prest 10k............ lOp 










WRS59P_ Hor S-Min Prest 22K...... .. Op 
WR6OQ Hor S-Min Prest 47k.. me 


WR61R Hor S-Min LOOK....cce nee LOD 
WR62S_ Hor S-Min Prest 220k ........... 10p 
WR63T Hor S-Min Prest 470k........... 109 
WR64U_ Hor S-Min Preset 1M..... .. 10p 


WR6S5Y Vrt S-Min Prest 100R..... 


WRE6W Vrt S-Min Prest 220R. 
WR67X_ Vrt S-Min Prest 470R. 
WR6BY Vrt S-Min Prest 1k..... 
WR69A_ Vrt S-Min Prest 2k2 .. s 
WR70M_ Yrt S-Min Prest 4k7........... 11D 


WR7IN Vit S-Min Prest LOK............. LIP 
WR72P rt S-Min Prest 22k... 

WR73Q Vrt S-Min Prest 47k... 
WR74R Yrt S-Min Prest 100k ... 






WR75S Vrt S-Min Prest 220k .......... 11p 
WR76H_ Vrt S-Min Prest 470k ............ LIp 
WR77J Vert S-Min Prest 1M............ Llp 
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WR78K Hor Skeleton 1OOR 
WR79L Hor Skeleton 220R 
WRBOB Hor Skeleton 470R 
WRBIC Hor Skeleton 1k... es 
WR82D Hor Skeleton 2k2............... 


WR83E Hor Skeleton 4k7............ 
WRS4F Hor Skelton 10k... ........ 
WR85G_ Hor Skeleton 22k ..... ae 
WR86T Hor Skeleton 47k ................ 
WRB7U_ Hor Skeleton 100k. 


WR88V_ Hor Skeleton 220k... ........... 
WR89W Hor Skeleton 470k............... 
WR9OX Hor Skeleton 1M... ns 
WROLY Hor Skeleton 2M2 oe 
WR92A Hor Skeleton 4M7........ .. 


WWOOA Yrt Skeleton 1LOOR............. 
WWO1B Vrt Skeleton 220R..... ..........24p 
WWO2C Vert Skeleton 470R...... ....... 
WWO3D rt Skeleton 1k... 
WWO4E Vit Skeleton 2k2 sik 


WWOSF Vrt Skeleton 4&7)... 
WWO6G Vrt Skeleton LOK... 
WWO7H Vrt Skeleton 22k... os. 
WWO8J Vrt Skeleton 47k... 
WWOSK Vrt Skeleton 100k ....0........... 


WWIOL Vrt Skeleton 220k ............... 
WW11M Yrt Skeleton 470k ... 
WW12N Vrt Skeleton IM... 
WWIL3P Vrt Skeleton 2M2..0 0»... 
WW14Q Vrt Skeleton 4M7 20. 










WR38R Cermet LOOR..... 0... 98P 
WR39N Cermet 500R........ ..... ..98p 
WRAOT Cermet Lk... ee 98D 
WR41U_ Cermet Sk... eorsetyy at*:T) 
WR42V Cermet 10k... 98D 
WR43W Cermet 50k... .... ian 98D 
WR44X 9 Cermet 100k... .... 989 


WR45Y Cermet 1M........ 


ake 98: 
WR46A 15-Turn Cermet S00R. ... e120 


WR47B 15-Turn Cermet 1k. 


WR48C_ 15-Turn Cermet 5k ..,.... £1 20 
WR490 18-Turn Cermet 10k... ., £1 20 
WRS50E 15-TurnCermet 50k © £1.20 
WRSIF 15-Turn Cermet 100k °° £120 
BWO6G Edge Controt Poti 65p 


BWO7H Edge Knob Small 8th. 8p 
BWO8) Edge Knob SmallGray . = 8p 
BWOSK Edge Knob large Bik. &p 
BWLOL Edge Knob Larga Grey... Ba 
FWOOA Pot Lin 1k ‘ 


ne) 
’ 


ATibes i 
S$! . mee 





Gee. SPQ) § 




















Pot 

Pot Lin 
FWO5F Pot Lin 
FYIOEG Pot Lin 
FWOTH Pot Lin 4 uso. 
FwORS PottiniM. .... 379 
FWOSK Pot Lin BM rasenrorerovrews 31 
FW21X Pot log 4x7. po 
FW22% Pot Log 10k... TD 
FW23A Pot Log 22K. en = STD 
FW24B Pot Log 47k 379 
FW25C PotLlog100x.. ...... 379 
FW260 Pot Log 220k... ......-. 370 
FW27E Pot Log 470k...» 379 
FW28F Pot Log Raha a 
FW29G Pot Log 2 (-} 
Page 193 
FW41U Sw Pot Lin oman POD 
FY/42V Sw Pot Lin aw ISD 
FW43W Sw Pot Lin Lum POD 
FW44X Sw Pot Lin Sa 9D} 
FW45Y Sw Pot Lin 100k ......... --~ 959 
FW46A Sw Pot Lin 220k... 95D 
FW47B Sw Pot Lin 470k .......--—..... 95D 
FW48C Sw Pot Lin 1M 2-0. ~. 950 
FW49D Sw Pot Lin 2M2 _.W.----..0-0 959 
FW62S Sw Pot Log 4k7_....-......-. FSP 
FW63T Sw Pot Log 
FWE4U Sw Pot Log 
FWESV Sw Pot Log 
FW66W Sw Pot Log i. 
FW57% Sw Pot Log 220k ._........-.-. 95D 


FW938 W/W Pot Ik... 


FW96E W/W Pot 2k. 
FW94C W/W Pot 5k... 
FW95D W/W Pot 10k... 
FX18U W/W Pot 50k... 
FWB4F Qual Pot Lin 4k7 
FW85G Dual Pot Lin 10k .. 
FW86T Dual Pot Lin 22k . 
FW87U Oual Pot Lin 47k .. 


FW9OX Oual Pot Lin 470k ~......-..-.. 99D 
FWOLY Qual Pot Lin 1M ....... : 
FW92A Dual Pot Lin 2M2. 















FXO8J ual Pot Log 4k7...... £1.10 
FXO9K Dual Pot Log 10k... £1.10 
FX10L Dual Pot Log 22k............-. £1.10 
FX11M Dual Pot Log 47k........... £1.10 
FX12N Oual Pot Log 100k........,.... £1.10 
FX13P Dual Pot Log 220k.............. £1.10 
FX14Q Dual Pot Log 470k. ......... £1.10 
FX15R Dua! Pot Log 1M............... £1.10 
FX16S Duai Pot Log 2M2 ~........... £1.10 
FX40T L/S Control 20R.............. 55p 
FX97F L/S Control 50R.....-eeree 55p 
FX98G L/S Contro! 100R...............-. 55D 
FXS9H_ L/S Control 200R ... 559 
YGO4E Rheostat 50R........ £4.30 
YGOSF Rheostat 100R.. £4.90 
YGO6G Rheostat 150R.. ... £4.90 
YGO7H Rheostat 200R................ £4.90 
Page 194 
FX32K = Slide Pot Lin 5k 20 oe. 79p 
FX33L Slide Pot Lin 10k... ... 790 
FX34M_ Slide Pot Lin 25k................ 79p 
FX35Q Slide Pot Lin 50k... .... 79D 
FX36P Slide Pot Lin 100k............ 799 
FX37S = Slide Pot Lin 250k................ 
Shde Pot Lin 500k... 
FX53H She Pot Log Sk .......... 
FX54j = Slide Pot Log 10k .... 
FX55K = Slide Pot Log 25k ..... 
FX56L = Stide Pot Log 50k... 73p 
FX57M_ Slide Pot Log 100k... .... 79p 
FX58N Slide Pot Log 250k. ...... ..... 79p 
FX59P Slide Pot Log SO0k............ 79D 
FX76H Dual Slide Lin Sk... £1.25 
FX77)  Oual Side Lin 10k......... £1.25 
FX80B ual Slide Lin 100k... £1.25 


HBOQ2C Dual Slige Log 10k... ...... £1.25 
HBO4E Dual Slide Log 50k... .... £1.25 
HBOSF Dual Slide Log 100k... £1.25 


HBO7H Dual Slide Log 500k ..... . £1.25 
FXO7H Slide Bezel... i ees Ie 
XBOSK Joystick Pot... ... ..... £638 
XBO6G Joystick Mtg Plate... £3.66 
HQSOE 2-Aus Joystick. £325 
Page 195 

FX21X Thermistor VALOSSS .....38p 
FX22Y Thermistor VA1056S ...... 35p 
FX42V. Thermistor VALO66S.. .... 4p 
FX43W Thermistor VALO67S_ ....... 39p 
FX62S Thermistor R53 .... — .. £5.95 


WH23A Thermistor G16... 
WH24B Thermistor G23... . ., 
HBLOL LORORPI2 2... 
HBIIM LOR ORPGO 

HBI2N LORORPSGL. _ . 


HBOSK LORRPYSSA.. ... 





SEMICONDUCTORS 

Page 196 

BOOA AALL es 
8018 ACize 5 at eee sen 
BO2C AC127.. nak 38D 
8030 ACi28 Sak aan 
BO4E 




























iv, wee det _ 


eat 


pe 


— PReH, 
A ld i i 


ao a 






wtemnrne £1.12 


p +. ; pat - QX25C 4069UB oo 
9p IN OAS ; Saat. bith fe ~~ — - QX26D 4070BE....... ae 
sone Df 0A9: i te 8p rit BD iNS400 hee : Re) Sth 2 a tH 
Ss 95 Bada: there 7 iN . JE OT 2BE oa snseecestneesneetenneenses 21 DR 

40738E.... 










































oF vedess keseas sees vecesces 2] pay 
-4075BE soot oto ae 
6A 4076BE.......... gtd 
























4078BE eee 
408 1GE Cee ste | 
4082BE 
4B BE 
“OHB9W OC83 4089BE Sac, | 
H91Y OC170.. ee 4093BE ' 
MroriszAociai ; : : ,) a Sarto "3 Wea eter pies Svseveoavesesi 43pm 
Het fare 13¢ = E: DI 4094BE .. seevsceeseeceesereses £01.20 
' P | ee ace WS5K 4095BE occ. 75p 
1Q57M PWOL 95 fie GR eas os ore W56L 4097BE "$3.20 
ROIK 2NI711..... X29G AOSSBE Meee etrseessicctcccs 85p 
RIOL 2N1893....,...... pm QW5S7M 4O099BE.......... oe ISPS 
QRIIM) 2N2219..sccrsessisiastersnns 3 Siveae Retort coats Seon, ; 
ENE bs ones ae p 
TAY chery + QW60Q 40102BE.... 2 £1.50 
a ee Wy) Biers = QW6IR 40103BE..w ees, 85p 
45 QLO7H sc3402 8 SCQRISR a he eae W62S 40104BE....... 
no £8'35 ‘QR16S 2N2904 2 W63T 40105BE.... 
9) M0618 QW64U 40106BE..... 
BE W65V 40107BE.... 
ge W66W 40108BE.... 


WW ae QW67X 40109BE.... 
QR21X 2N2926Y QW68Y 40110BE.... 


”~ 


2Y 2N va QW69A 40160BE... 
Rea WRONaOSS nn ce 12> QW70M 401618E.... 
‘OR24B  2N3054.......... QW7I1N 40162BE.... 


BL45Y 2N3055.......... 7 QW72P 40163BE 


v 3 se 6 W73Q 40174BE 

We aed QO38h 40175, 

QR26D 2N3702 oc eccensne 

BOR2ErA2N3704... ee topm © OW75S 4018268... : 
QR29G  2N3705.........csccscssseeeem ens QW76H 40192BE......... ra ee £1.25 
QR30H_ 2N3706.. QW77J 40193BE... ... 80p 
Go). QW78K 40194BE ~85p 
ete & Shs QW79L 40257BE £1.10 
BOR 2h -— ve QXx34M 40673... £1.75 

W93B 4116 250ns....... swe £1,308 


SF 4118 250ns....... corer £44508 
QQ06G 4164 250ns... 


Pra se rmereamens a i: QQ39N 4412VP... 

Laman ears TIP127¢ Secu eeaeeeeaees 75p MEER | QX30H 4416BE. 

EA) Cats cs 11543 eee 4, ol QW81C 4502BE. 
ae =. br = 


Q41U 4503... 
omen aE WA3E 4S10BE, 

Supaneey £1123 = COM oa. : in 
Tome £77 yyaBy ; ’ — QR4 ssteeasnns X3191451 1BE Le ae, 68 
ee : Ue sccvcca { “ 69p Ouigde 4512BE...... s 
QW85G 4514BE..... 
QW86T 4515BE..... 


WE7U 4516BE occ. ET 
‘61 —_— QW08J 2N6609.. . Oxaax 4518BE........ 
(Vy ee } % : ss v= 308 = QX33L_ 45208. 


IM3874efee oe kee S125 2V 4521... 
UM389 109m 


43W 4522....... 


X 4526...... 
WB8V 4527BE........ : 
X29G 4528BE see 4098BE............... é 
5Y 4529...... £1.42 
Q46A 4530.. ..97p 


B9W 4532BE .. 






























2102 450ns es bredkers: ete 
3108 pha: oe W90X 4555BE. 50pal 

YY96E (M3915... ERs 4 ty TH 2716 4500S «.eecseeesseserenesese £3.23" Waly Azone 
YYS7F (M3916... Sei ctssomuarsiane 65 QQ08) 2732 4500S ...eennnevn £15,65 re) Geet ee 
YH64U _M13600 £139 WQ80B uA78H £1.65| — QG0SK 2764 A50NS eon nnrn NYA Bt Oph an 
7 IC uA7BHI:  ORS3H_-3N141 ve BUNZQK35Q. SW ZeNEL EVE rasiesnevn £1.27 
ae ”. 88p X36P SW Zener 8V2........ £1,27 






H31J 5101-L1.......,...... 








QX38R ee 
poom —. YFOLB » 741501... 
mae pM QX39N 7402... 


. 
Pro 


















4013BE..... 


4014BE...... QX40T 7404.....,... 


vorwener, 89D YFOSE  7ALSO4 ros cscnnsne 




















cee eee. 6 
Gaited sores WLQKAIU A T40S eta 5...» 220 
eoeeetag 'YFOSF 74LS0 .22p 
‘ tad 24p 
68 X75S 7406... . 24p 
Sarat en  QX76H 7407....... 259 
. - 420 QK42V 7408 a rrrerssnsseeessncensssineniot 31p 
_ YFO6G 74LS08... .. 22p 
QX77J 7409... cola 
YFO7H 74LS09 75D 







— QX43W 7410... nine 


YFO8S 741510... 


sadesees 


K46A 7414 occas 
12N 74LS14. 
13P 741815... 


7416.0... 
| 7417. 


QW29G 40438. 
of 


atau) fei 


2K 4046BE.. SE Heei BIC 74 ¢ is oe 


ne 





























_ VAT 
inclusive 
PRICE 


"YHO3D 7418290 eevee... 
: 7415 293heiba immer go” 


es 


- = sz AG 

1981 =~ a Ty VAT 
Catalo ue 1 6h ae “inclusive 
Page No. nA PRICE. 
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HQSLF AY-+1-5050.e.ccessssesssssenessene £1.99 
HO53H Piano IC Kite cse sess £38,464 











HQ52G AY-2-1320 ooo scesescsseesseeune £4.99 
HQTIN M252 icc ceecssceseneeene £12.20 
TQHE4U M252. eee wee £8.95 
WH21X M254........... £7.49 
YY9OX MI108........... £18.25 


Ri 
O.5/1A V. 


Page 256 
20 6502 vrevsecrcrsntrer nsendoanses 
MC6800P ........ 


1U : 
eh cg Head 859 4 
5K 0.5/1A Vareg Neg PCB coon oe 
#YY74R £200 ....., -..». dechl Katto, £2.69) 


PAAR An ae PABA NN et Ah aE ha eh Tn 


a Das 


Page 267 . 


HY12N  Uttreconic Transducr 26m 







































FLION Buzzer 6Y oon oa 
mn AC BAN Acs cai AL9OF 
ay eae MEM, tees FL37S Beli Xtermer.. SASS oa ay 
TAA? Eee ees *WH20W 1DA1022.. FQOB) Bell PUSM ea cw LID 

















































































































































































F Nameplate Bell Push... 559 
a) STO TH3SL 76489 vores sescnee FO Neriectsts Bet emus oe 
XESK ZEA TA cssecescsesorsnvncurareceeeeventers LHO6E Plastic Siren... Pi POONA ay 
OG HR ALS4 Larecsctes ccssecestopooreess eaoe P 236 LH97F Star War SiO enn £595 Pi i ; 
Q53H 74LS48.......... _ age 
R Yi ee : YY79L_ 1CA3502Z. ae. 
ney YH32K 76477 osesssseeree Page 268 Pe 
YQ42V Sound Eifects LHO6G! Howail Five-O Seen....£2695 
xO7P prone ta) aart Ei 
es ae Page 238 6H . Pistol Grip Megphone ... £44.95 ie 
: a on anes XQ73Q © Car PA BM ccc B25 oe 
WQ20W CA31896E...... XQ74R CarPAI5W.... £12.95. : 
Page 239 Page 269 “tes 
YW52G_ 2in Piezo Tweeter... £249 ie 
§3 a WOQ37S LMI820 rccccrcecsesetseeernec £1.80 Mabry) Flr ase a orien ee 
625° F4LS610 ices ncaa NYA BL35Q_ TBA 651...... £2.25 Wee Pek Na en cas 4 
YH29G 7415670... £1.46 MA pede) esac 83 WF55K Piezo Horn Recessed... £5.25 oA 
i. QH45Y MC1310P......... £2.30 Tee NT iainec oD CT om 
i BROID Decoder PCB. es cnscswu £1.72 ee Mar ee UTES tig 
tear ieee ae a 
PIECES  ; 
Fase oN 3 8115 £9 95 Page 258 Yw57M Stethoscope cteverse ae ¥ 4 b 
2 Oo TTY yn URRY 1 WQI8U AY-5-1013A on snrernnnn- £5.98 WBO4E L/S Lo-Z 388 nes 
QUILL ZN4V4 coecessssssssenesssenee £1.25 WA Ne an a Ee er . 
WQ60Q SFF96364. ~£9.45M — WBOB) L/S LoZ 508. nn nn BOD 
Page 241 QQO3D MC5B45 ....... £11.21 WBOSK L/S Lo-Z 568 oe 89D 
496 sop) SU) SO aa 4 WBI13P L/S Loz 668... 89D ’ 
aa C1496 Week tee $398 QWLLM 2102 45008 rere nesenrenn £2.30 WE57M Hi-Z U/S 64R one <9 ; 
QLO7H $G3402... BTS Sat ee Mabry tence att) £1988 YWS3H L/S Lo-Z 768... eerie 
QH26D CA3046 ...csssescecsseesssnesnsanee 99p g eatia peste teat ~~ Sage WFSEN. 3 inch Tweeter e 
WOS2V MCM4027 25008 <n... £1.88 
Page 242 Page 270 
Tm YHE6W $1490 nnn EOL. Page 259 Yw54) 15W Cone Tweeter... nf 
sak ates alee glamor quoae 4116 D60ns ent ET'SO TE ener pron’ Scart eetar 
Q06G 4164 250rs .... £9. WE43W Dome TWEOter o.com osnee a 
Gaz Page 243 CWP as Herel I$ . WF44X Rectangular Tweeter } 
YHEBY ML92B wu... crecnseeceeseeesene eens £2.40 QQ07H 2716 450M mer WFO2C Crossover 2-Way.... 
eavebeey Page 224 seete 2 so WFO3D Crossover 3-Way.... 
— QH36P LMZODA scssssercrecsnesesnsrrne? pil Page 260 ‘ 
7418109... ne GHI7S) UMBOB eennccocssccriote’s 95p 27324 : e156 
BELYEAGA, 74LS113 nenenseonnsseernre 40p 295 Page 244 $903k B76A 48008 mm erge aN | 
a RATES 50p Page YVT2P. UM B 72 casesscsecrssrerresssseor £520  Xyg5G_ Solty PSU... £24.95 >: 
aa wos4 Rael sssinsdtaotasseseneee yi es tMIe7e Receiver PCB........ aoe XYB3E EPROM Eraser o.u.c..n-s.0:+-£42.95 peda toabe A 
sn noe 16D uA709C 75p YOTIN Servo Driver PCB .rcnnnrenm YWS6LUN Metal Cor Grlle nities: 
QOSASURTALSI22.ncesssscecsosscucoreelisoses 66p “ a WOZGHISTLUT 20 oo iatlesssoncsssemeoresrsbosie Page 261 WF48G Hvy Duty Car Spkr- | 
WHOILB 74123 cccccssescsnsenereeeensseesteneeses 42p vA741C 14. “pin dit. p WQ26D ER1400.... WFSOE Elliptcal Spkr CM641 =| 
vee 689 EDBB TE UATE TC secnnesvaneveneriacapnnete 75 pal WO27E ER3401.......... WF18U  Elliptcal Soks (M742. 
ad vo £2.15 L25C uA748C.. -52p Page 245 YHS2G &25126Mi .. WF23A Ellipteal Spkr C852... 
soe wee ABD QH46A 1458C...... 5PM WQT5S TLI7%0Cieenscneennnnenssnneae 492 WQSSP RO-3-2513 ... WY13P  Ellipteal Spkr LT853.... £6.45 
et 459 QHSIF 3403... - 88p YG37S CL8960.. £29, YH38R 8038 COPD on .eceee secconsnee 
on .. 76 XX01B 4136... ..7 Spal Y99H U2 830. A oe 
-49pMl = QH28F =CA3130T £1.25 age a 
sie .. 579 H29G CA3140T...... 99pm *#WQ40T LM3911 Page 262 WFOOA Rd Speaker LT530......... £6.95 
veo £2.20 Q21x CA3240€ £1.38 YQG5SV 8038 PCB..ceccceneos ccrsnne conse 85D WF52G Ro Speaker LT610.__. won B78 . 
ese .. 49p Page 246 80B 4151... SPAT: )-) WFO8J Rd Speaker CMe20 £595 "7 
‘47 pa QO1B DACOSOILCN. £2.45 WFLIM Rd Speaker LTS30......... £7 30 > 
ath “espa —- Page 226 YY98G_ AY-3- rede £8.30 AOCOSO4LCN . £4.45 WF12N Rd Speaker LT840. __.. £11.45 ‘ 
.. 67D H35Q_ LHOO42C £4.95 WQ41U LM3914... £2.41 — YH59P 1CL7109 ...... £16.55 F53H 20W Squawker £3.25 
£1.65 WQ3OH LESBD ere ennnsnnmnsnnnnernne 56p Woe” oveet et WQ3BR LM2917esccsvssusesnnnnnnn £2299  WY15R 40W Squawker... -. £5.25 
bat .75p -- WQ314_LF353..u... maaan : 33 ace 85 XQ77) Fane 504K... £19.95 
ain 65D WQ29G_ LF347....... £2.55 YQ66W LM3914 PCB . 85p i AM hades tot ear cae Tt) 
«BOP YY69A  LF13741...... ne Page 263 XQ78K Disco 804K. “£29.45 
aT 2 YHS8N CA3080E ..... ; e YQ67X LM2917 PCB oon “ene BSD XB27E Disco 808R..... ....... £29.45 
a “E115 YH64U__LM13600N.. "$1.39 coe ie Teee 2106. eS Se ceae eee nr eee tases J 
.. 98 QH4BC MC3302P . ncsscsensusnenescens BOD YH30H 740917. ce he ge cmmmmeg mT eT vet Hea ached ty Sho he parece | 
: 3 ae isis BS SUE fea ee, AS ARNG femeclamrces, ERS : 
¥ : ‘ae rans Nissen ime 1 
ars Page 227 B53H 4-Dig Clock PCB 'A’......... oN WR30H_ Transkt 4-Lead TOLB..... ...... 3lp a ! 
 50p QHSOE | MC3360° WR31J Transkt 3-Lead TOS......... 199 
wi ~72p rege ef Page 248 WR32K IC Skt BLead...... 520 Page 273 ; 
ws 72p QH38R LM377 ...esssecsseressereeerrnenes £2.98 WR33L_ IC Skt 10-Lead........... 679 XQ83E C15Bass8R.......... £57.80 
95p FY9OX = Crystal 6.5536MHz............ £2. ear C15 Gaaclen £8780 
we £1.40 YY93B_ICM7O451PI ooo £14.95 pheaad Bast 16R eos pres Soo 
wu. 60p Page 228 QB25C  AY-5:1230 n.ccecsercrcnes Page 264 scost Powerit 1S Cabinet a Eo 0X 
.90p ONSSN eae WR24B Kit TO arin es enone nro BD 33L Mini Speaker System _.. £45.50 - 
7 0p vs 0 £5, WR25C. Kit TO66 oc ccees nD a e 
BiAO) | QHAOT, UM3B0. nese nereesmsnnunicyel ae mee | cags | WRRTE“MUSOSSo ne Op AEM) 0 Spice. Cab (BS 
} YF69A £1.95 BBV TMSD 12} anno wre omen EBS WIRZGD Kit TOL26 nse on reon en d 
YF70M 741S168.... £1.20 Pare 229 Og28b pearing coment ae WR23A_ Kit (P) Plas. ccsccne soon ene 8P | 
( YF7IN 74LS169.... ae wosa —_ fart mes, BLI7T DIL Socket Bein. voce Page 274 Y 
YF72P 7415170... ccd yal OD at 1B cain iat dae Boek | 
: YF73Q 741S173....  65p 73 BW Amp PCB. are Page 250 BLISV DIL Socket 16-pin..........-12PM _AE32K ok coer in Cab Oy oexee 
WH1IIM 74174....... 99D twa6 8W Amp Kit... Aa sc ICM721601P! £17 45a HQ76H_ DIL Socket 18-pin............... 16p XY79L Ceiling Speaker... . £1275 i 
VETAR TALS TAs sie ore Sop Oe WBABIOP nose Yv95b IGMP226BIPI. HQ77J DIL Socket 20-pin 0... 17P YLISR Bracket Minor... £6.50 
eS atsiol. “29 cae SW Amp PCB. £1.45 YH63T ICM 7555.00... HO7EK DIL Socket 22-Din an YLIGS Bracket Bek 100. _. £13.90 
M1 {FALSEBE ssscconecrieccnlsb nets 95 _ BROZC 5W Amp PCB..... we Bl. ORs. 
j Mies 7419189... £4.95 YY70M TOA2005M .....sssssseiseeesees ee £8.25 BL21X DIL Socket 28-pin.......... WY14Q Spkr Selector... ......... DIS i 
YF78K 741 $190... vm TP Page 251 HQ3BR OIL Socket 40-p1n. PROT 
MS alee atatat at ees Page 230 HEEW NE S85 .cc0 cossnecmnnanen 2) Pll ae SWITCHES 
WH12N 74192.. H67X NE 556... “G2pM —- XXLAQ. Sold erCOMS nose cess os cone SOD 
{ YF808 7415192 vipa TOA 2030 viiciesssisscccnsssstessoaves £1.95 H6BY NE 566 £1.93m  YG2 Header 14-pin... ............ 4p “— 
Qx90X 74193. 3W  15W Amp Kit mcees Q56L NE 565 £134  YG28F Header 16-pin........ ..... 639 Page 275 4 
YFBIC 741S193 ¥Q35Q _15W Amp PCB...... £1.25 YG29G Header 24-pin......... £1.10 FHOJF SPST Ulta Min Tele... 660 
WH13P 74194. M GF 15H Am Bracket. ee 5032 FR25C__ Insertion Tool woe BOD FHOSG SPOT Ultra Min Tegle ...69p A 
VFBZD WE 7ALS194 eecheacctcln ESD) | UNeeat elem ies Page 252 FHS9H OPOT Ultra Min Tagie. 79 ; 
YFB3E. 741819 YQ37S 15W Amp Module .......:0- £6.49 HEQA NE 567 Page 265 FHOOA Sub-Min TogglaA..... _. . 209 
VeouEe 7ausiae WseN LM3509- rine ieee too TrZOM. Sutin Teale 3.2 Bp KM 
ia ransistor Cover... ... ‘ ‘ 
| yF8SG 7418197... Page 231 YH43W 8211 CPA HOTSL Heatsink 2Fa..c, tap. EUOIB) Sub Man Togme 6 tee 890. ei 
£165 80B Heatsink 18F FHO2C SubMin TopgieC .. ... 89 by 
YFB6T 74LS221..... 63p WO GEW TDA2006 0... sence 6 WQ32K LM3 eatsink 18F 199 FHOID SubMin Tome... BLO : 
.99p 44X MC1303... DIS YH39N 8069 0cQ FL78K = Heatsink Clip-On. ‘smn te LOD FHO4E Sub-Min Toggie £ : 
Ye .99p H41U LM381 secenccteesnganectacebepecsersces £1,90 WQ62S TAA 550 WR34M TO5 Chassis Heatsink.......... 89p FEVIN SubMin Toggle Kio sc Bs £2 
E 1,75 ROSE LM382 PCBoeeecserscsn oseen £2.15 FLS9P Vaned Heatsink T03..........48p eT egies 
” YF90X 74LS$243.. : 2 FLS8N Vaned Hisnk Plas Pwr... .... 34p FHOSG Sub-Min rooms CG. 
F;, Page 253 FL57M Voned Heatsink (C...... 72! in ToggieG. 
sr TALS 244 nc essssseecessesesesnesnrenee ; Page 232 HO7OM Heatsink 2€ 225 FHO7H Subd-Min Toggte H 
: FOIY 74LS2465...... £1.95 YY78K TL497A. pectoris ot FE72P  Sud-Min Toggle 
YF92A 74(S285)...... .15p YYBAF — LM3B2 sccsssssereserneeereneene £1.43 Yq75 300, FLa1U Heatsink 4Y..... £170 FHOG) a:Pole SM Tegig 
my YF93B 7418253... £1.65  *YY87U NES71..... Been YY75S ICL7660CPA HQ69A SOW Hi-Fi Heatsink... £1.95 FHSON sa 
a YF94C 74LS256...... £1.36  *YY86T TDA3410. 125 Xx02C 4195 : wore Sst creme COD! 
Eb if YF95D 741S257 tay. Mey eter Pe 55p WQ35Q M387 apes pecesenccenssenecsenenreree . 9 XXO4E 15¥ Supply PCB. Pa : 266 . e bare) 
§ YFOGE, -7ALS25@ on essscesssscsrsnsoonseree 55p BL22Y uA723C 1099... 8 
ay YFO7F 741259... Page 233 QL21X uA723C 14-pin DIL HQBiC BW Hi-Fi Heatsink 
| BN LYFQGG | \TALS2G) cesnnenscscscsnneee £2,258 FLa2v Flat Heatsink co 
» oe YFOQH TALS 266 .scsscnesvessssrnenoees 32p QH49D MC3340P... FL54) Heatsink LOON 
-_.. 1266... YY85G LM1818........ Page 255 FLS5K Heatsink eto g 
- -YHOOA 74LS273..... £1.50 QB21X AY-1-0212.. FL77) Heatsink WL 
--YHOIB.-74LS279..... sone 44D YY81C_ M083........ aes YQaon 0.1K tet PCB lands ~ £108 
‘ YHOZC 7ALS2B3.scscssssnseensesenseeseee 69D WH22Y MOBY... sce ssessesese nmin OT 0.5/1A Reg V PS PCB..........85p YB26D Heatsink COON. 
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9K HS Drill 11/64 
HS Drill 3/161 
HS Drill 13/64i 


ts O12N HS Drill 7/32i 


‘HS Drill 174in... 
af ie vi 15R HS Drill 17/64in os 
7900 4A Maine R, HQI6S HS Drill 9/32in ... 
HQISY HS Dell 21/64in 
S Drill 11/32in... 132, 
HS Drill 23/64in an B148 HARB Choke OSH oa nnnennnnn BLS 


“HO23A HS Drill 25/64in £155 POKE 2H veescsnsnene oe £1.15 

Hi 243 HS Drill 13/32in... { eee wee £1.15 
1Q25C HS Drill 27/64in........61.95 MDs 35: A) 
1260 HS Drill 7/16In cc ccnsne £20 ualiser. 

227E HS Drill 29/64in cane 235 | HWGPE ‘Choke Sut gee 


zor HS Dril 15732in.... HXI5R > Choke 1'SmH .... fa 





























Y60Q | Feeler Gauge Imp oan. “oe 95 
61R Feeler Gites Metric LSS ® “970 


see ewer 


HX23A Choke RFCOA..... cx 


noe 








WOM OX oecceonesoessserecemesente £5.95 WH27E Choke 0.47uH - 
Element CX... 1: £2.75 WH29G Choke 1.0uH.... 
Bit 671106... snenespnes 89D WH30H Choke 1.5uH.... 





Bit 1101... 
Bit 7/1101... = Oy WH33L ‘ wn 













8 eae ryt . 90p 
i wre: BBD WH35Q Choke 10.0uH ... 
Element Type CN... £2.65 WH36P Choke 15.0uH......... 



























































Handle Type CN.. setwees BOP WH37S_ Choke 22.0uH.... 
Bstecstajescenioe ti WH38R Choke 33.0uH..... 
ait rer OO WH39N Choke 47.0uH .... 

WH41U Choke 1L00uH...... 

WH45Y Choke 470uH . 


WH47B Choke IMH......-..-ssseeeeeonees: 75p 
HX29G Cryst Set Coil 'PCCL aes £1.95 


Page 311 
HX42V Toko YRCS 110907 cops 46p 
YG30H Toko YRCS12374 0. sesessnes 44D 
HX43W Toko YHCS 11100. 






Element X25 
Element MLX12... 


Bit No. 50... 
Bit No. 51 


.59p 


Se Mir ar oes Diack ) : 5s £396 
YXSBN a ORE Choco See : eer] HX97F Toko ACS 34342 wssnnsne 
HX98G Toko ACS 34343 0. n.scsepeseees 73 


Min Probe Blue... 38p 625 FRIIM Sponge... 
Min Probe Gre | —s«éBRO?F Bla wins =. € o4 i Ca 











NS2KiS Hand Wraps cou Ay it Round........ 

"Lo Cost Test Probe wen 740 ian GS a veromire, ene »  YX68Y B50 Bit Angled... 
eis ome ,. “FY33L_ r é 7 ge ai ie YX69A B50 Bit Flattened... 

Arnm iTesti Probe a ee FY34M. Alle gener £145 —— YX70M_ B50 Lamp wxn- 


AVO-type Test Lead... £4. Y34M eon fl 
Test Ue0d Ki cr crnns £275 F350. All : _YX71N B50 Holder... 


730) 10 B50 Sponge 
Logic Probe... neva: £9,500 10 FRIOL Heat Sink Tweezers... 
FR23A Solder Sucker......... 


LBO6G IFT 18 1.6MHZ..cccssessnne 
BX2BF Toe Dinner ELD 

















} , < FY38R FR24B Sucker Tiplet...... E : HX72P Trans Coil 1T Yellow..........£2.26 
pace aD Probe. o9p —s«#FY39N_ Rr FR26D. Desolder Tool... sone £7.25 HX73Q Trans Coil 2T Blue -.sren.-n £2.17 
-FLEIR Senet ae ire 3 WEIR HYI3P Desldr Nozzle Type 2 ..n.ne--- 899 HX74R_ Trans Coil 2T Red nscene.. £2.20 
} PSS ENG Sear y5'63 tn RYWO2S 75. FR63T ~Oesidr Washer Type 2........ 24D HX75S Trans Coil 2T White «00.0 £1.48 
BREOW s me Probe’ 4s ne 2816125) ‘FY45Y £3.35 +, FR27E Desolder Washer... DIS HX76H Trans Coil 2T Yellow........ £1.88 
FYTAR IC Test Clip nn ns £2.85 “FYA6A FR28F Desolder Nozzle...... £1.55 HXI7Y Trans Colt 31 BlUe wenn £2.17 
ye2l _ Safebloc £250 { ~FR29G  Solda-Mop......- .. 90 HX78K Trans Coil 3 Red oct £2.17 

x ere eager | 6375. FR21X Solder D622.....cssescceewessesseeese 75p HX79L_ Trans Coil 37 White.......... £2.17 
y Te: pene 3-7 > “FYTOM  1/2kg Reel Solder.......-..£10.85 HX80B Trans Coil 3T Yellow.........£2.20 

i FYTIN. Alum Solder Lm Pho. 439 HXB89W Trans Coll 4T BIUC ..scecseo £2.17 

RIC , HX9OX Tras Coil 4T ROC ses rsseoew £2.17 
XB820 Calscope Super 6... ........D1S 306 HXOLY Trans Coil 47 White .......... £2.45 
Le Carat wah 682" S38 fags Page HX92A Trans Coil 4T Yevlow .o...0.- £2.20 
*XB83E Scopex 14D. Assis £286.00 FYAA —FY72P. Conductive Paint... £535 HX938 Trans Coil 5T Biue........... £1.70 
_ Carr in UK with XB83......£945 Fy  LHOSE Freeze-it .nccneenne £1.75 HX94C Trans Coll ST REd we-ssssne £217 

. LHO3D Switch Cleaner... £1.82 HX950_ Trans Coll ST White von £2.11 
YB77J.Servisol....---- aice HX96E Trans Coil 5T Yellow......... £2.16 


LHO2C Aero-Klene .. 


YB73Q Aero-Duster..... 


XYOSF ‘S0OMHz Freancy es 
YB74R_ Silicone Grease .. 


Beit 3 


"1.98 Page 312 


ic Seal annus £155 sh 
EVEN foam Cleanser. ------£238 TAQ. Min FrLTI0D..cccsseos 398 
YB78K Excel Polish..... .- ; YROIY. MIATA LTOOO nn 33p 


£145 WBOOA SUb-MIALTF BY wessssecrrree £1, 30 


YB79L Anti-Static Spray .... 
5 vw FA.B5 WBOIB SUb-Min Tr 9V vocscncssnsune £1.30 


YB80B Fire Extinguisher .... “4 
FL43W Evostik Impact......---« oie p WBO2C Sub-Min TE LV sesssssaretrene £1.40 
Worm Min Min Ti Ua era a2 aes 
, in “i wereeeteenene Peerenneenee i. 
Page 307 WBIOL Min Tr 12 coscccsueseeevconee £3.35 
FLAGA —Cyamoac;ylate .....-.--ereeeen £1.55 WBISR MIN TF 1SVesssesrranrrnene £3.99 





a Feaax joing Compoune ax a .25 LYO3D. , Tr JOVA 15V sasmesssrennnenns £4.95 
 FL4SY Double Bubble s Sachet. an #30 Derow ete Ppa sis ox mean 35 
Bape EL47B)) PVC Tape Block = " WB2IX Min Tr 36V................ DIS 
FL48C ' PVC Tape ~ WA jee .. 5p WB25C_ Tr 12V 1AM 6 55 
Bi rtsoe, et ae aan es ? | WB26D Tr 12V 2Averinmenneninnanine £7.75 
'FLSIF PVC Tape Red... £6.25 
 -FL52G PVC Tape White wo B 


_YR99H PVC Tape Yellow... 



























Peer seen ewennenene: 


W34M, 15/220 Power t ah e wf 









LB21X Former 722/B et Clock Tensioner "21,758 


— LB22Y Former 72274 we scorrerssrmenseees LIP YXG6EW Line Transformer ossccssssevsee £3.99 
 LB41U Dust Core TyPe 4 vvvvvsrnn r4 LB70M = Mic Xformer MX5.., 1S 
 (B42V_ Dust Core Type 6. LB7IN_ Mic Xformer MX6.. 


LB43W Dust Core Type 8... LROSF Mic Xfrm Typ2 20-30R..... 
LB44X: Former Base .i.cssseres + 
{B36P - Screening Can 1).....,, 
LB37S Screening Can 13, 
95p  LB39N Screening Can 15 
y —LB38R_ Screening Can, 1 





| 















Sil onawing is a list of all items introduced 
noe ig norice list, but since publication 
PrTour /82 catalogue and includes all 
eaecialiten rojects that appeared in the 
March) 1981 to February 1982 issues of 
Electronics & Music Maker. 




















ERIALS & AMATEUR RADIO 
(§a1U)27MHz Rubber Duck Price £4.75 
sNOA‘2m Scanning Receiver Price £54.95 



























































ATTERIES 
Hw3lJ Nicad PP3 Price £5.95 
Hw32K PP3 Nicad Charger Price £6.95 
HY32K Large. Battery Holder Price £1.85 
BOOKS, MAGAZINES AND LEAFLETS 
GG24B Analog Subscription Price £9.00NV 
wG018_ Practical Electronics Handbook by 


Tan Sinclair Price £4.70NV 
wG02C Newnes Book of Video by K. G. 
Jackson Price £6.90NV 
WG03D Introduction To Pascal by Rodnay 
Price £10.75NV 
04E A Basic Approach to BASIC by Henry 
Mullish Price £9.85NV 
WGOSF Atari BASIC by Albrecht 


+ Price £7.95NV 
WGO06G Consumers Guide To Personal Com- 
puting & Microcomputers by Freiberger 
aS Price £8.25NV 
WGO7H Beat The Odds by Hans Sagan 
G.- Price £7.00NV 
wWG08J BASIC With Business Applications 
“by Lott Price £9.89NV 
WGO9K Introduction to Computer Music by 
Bateman Price £15.60NV 
WG1OL Basic Electricity by C. Ryan 
aa Price £6.65NV 
WG11M Electronics by H. Kybett 
weet Price £5.85NV 
WG12N BASIC by Albrecht Price £7.35NV 
WG13P BASIC for Home Computers by 
~ Albrecht - Price £6.75NV 
WG14Q TRS80 BASIC by Albrecht 
. Price £7.70NV 
‘WGI5R Using CP/M by Fernandez 
i Price £6.65NV 
‘WG16S Flowcharting by N. Stern 
, Price £6.85NV 
“WG17T The S-100 Bus Handbook by D. 
’ Bursky Price £13.25NV © 
‘WG18U Telephone Accessories You Can 
Build by J. H. Gilder Price £6.45NV 
WGLSV 60 Challenging Problems with BASIC 
Solutions by D. Spencer Price £5.75NV 
-WG20W The Best Book On CB by E. Herbert 
¢ Price £5.40NV 
WG21X 280 & 8080 Assembly Language 
Programming by K. Spracklen 
4 Price £6.75NV 
 WG22Y Intel Memory Book Price £19.35NV 
_ WG23A Intel 8080/8085 Book 
a Price £16.95NV 
_WG24B 8086 Primer by S. Morse 
Price £7.65NV 
WG25C Writing Interactive Compilers & 
Interpreters by P. Brown Price £13.45NV 
WG26D Foundations of Programming with 
Pascal by L. Moore Price £6.24NV 
- WG27E What To Do After You Hit Return by 
The People’s Computer Company 
Price £13.45NV 
 WG28F VMOS Projects by R. A. Penfold 
Price £2.15NV 
 WG29G Digital IC Projects by F. G. Rayer 
f Price £2.15NV 
; ; WG30H International Transistor Equivalents 
> Guide by Adrian Michaels Price £3,25NV 
f  WG31J Fifty BASIC Exercises by J. P. 
{ Lamoitier Price £10,45NV 
WG32K The Pascal Handbook by Jacques 
{ Tiberghien Price £12,.15NV 
| WG33L Learning BASIC With Your Sinclair 
7X80 by Robin Norman —_— Price £4.75NV 
t WG34M Oscilloscopes: How To Use Them: 
How They Work by lan Hickman 
Price £4.20NV 
WG35Q More Telephone Accessones You 
Can Build by Jules H. Gilder 
Price £5.46NV 
WG36P The Joy Of Minis And Micros by 
Philip Stein and Howard Shapiro 
: Price £7.55NV 
WG378 Problem Solving Principles For Pro- 
grammers by William E. Lewis 
Price £8.85NV 
WG38R Computer Programs That Work by 
J. O. Lee, G. Beech and T. D. Lee 
Price £4.75NV 
WG39N Successful Software For Small 
Computers by Graham Beech 
Price £7.00NV 
WG40T Musical Applications of Micropro- 
cessors by Hal Chamberlin 
Price £22.65NV 
WG41U Apple |! Users Guide by Lon Poole 
, Price £13.95NV 
WG42V An Introduction To BASIC Program- 


ming Techniques by S. Daly 
Price £2.15NV 


WG43W 50 Simple LED Circuits Book 2 by 

R. N. Soar Price £1.50NV 

- WG44X Introducing Amateur Electronics by 

= lan R. Sinclair Price £3.95NY¥ 

4 WG45Y 33 Challenging Computer Games 

SS For TRS80/Apple/PET by David Chance 

Price £6,25NV 

 -WG46A Audio Projects by F. G, Rayer 

" Price £2.15NV 

-__-—s«*WG47B Robot Intelligence ... With Experi- 
ments by David L. Heiserman 

Price £7.50NV 

WG48C BASIC Computer Programs For 

Business Vol. 1 by Charles D. Sternberg 

: Price £9.25NV 
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wie tO A lnside BASIC Games by Richard 
WGSOE Fine ' Price £12.35NV 
ET RIA ectronic Projects In Photography 
Woe and J. W. Penfold Price £3.95NV 
: More Electronic Projects In The 
ome by Andy Flind Price £3.95NV 
ese Projects In Amateur Radio by F. G. 
wa ao : Price £3.95NV 
Electronic Test Equipment Projects 
ob! Alan C. Ainslie Price £3.95NV 
54J Electronic Projects For Home Security 
by Owen Bishop Price £3.95NV 
WGS55K Atari Basic Learning By Using by 
Thomas E. Rowley Price £4.95NV 
WGSEL Atari OPSYS Users Manual 
Price £16.95NV 
WG57M The Giant Handbook Of Electronic 
Circuits by Raymond A. Collins 


Price £12.59NV 

WGS58N The Master IC Cookbook by Clayton 
L. Hallmark Price £8.45NV 
WGS59P An Introduction To Radio DXing by 
R. A. Penfold Price £2.15NV 
WG60Q Model Railway Projects by R. A. 
Penfold Price £2.15NV 
WG61R Android Design by Martin Bradley 
Weinstein Price £9,99NV 


WG62S My Micro Speaks BASEX (And Loves 
It) by Paul Warme Price £8.85NV 
WG63T Programmer's Guide To The 1802 by 
Tom Swan Price £6.85NV 
WG64U Programs For Beginners On The 
TRS80 by Fred Blechman Price £8.25NV 
WG65V Karel The Robot by Richard E. Pattis 
Price £5.75NV 

WG66W Introduction To 8080/8085 Assemb- 
ly eee Programming by Fernandez/ 


Ashley Price £7.45NV 
WG67X Programming in Basic-Plus_ by 
Swatzky/Chen Price £11.75NV 
WG68Y Introducing Microprocessors by lan 
R. Sinclair Price £4.95NV 
WG69A Public Address Handbook by Vivian 
Capel Price £8.75NV 
WG70M The British CB Book by Peter 
Chippindale Price £4.45NV 


WG71N Electronic Projects For Cars And 
Boats by R. A. Penfold Price £2.10NV 
WG72P Electronic Timer Projects by F. G. 
Rayer Price £2.10NV 
WG73Q CB Projects by R. A. Penfold 
Price £2.10NV 
XAQOA Maplin Magazine Subscription 
Price £2.40NV 
XA01B Maplin Magazine Vol. 1 No. 1 
Price 60pNV 
XA02C Maplin Magazine Vol. 1 No. 2 
Price GOpNV 
XF45Y E&MM March 198} Issue 
Price £1.00NV 
XF46A E&MM April 1981 Issue 
Price £1.00NV 
XF47B E&MM May 1981 Issue 
tice £1.00NV 
XF48C E&MM June 1981 Issue 
Price £1.00NV 
XF49D E&MM July 1981 Issue 
Z Price £1.00NV 
XF50E E&MM August 1981 Issue 
Price £1.00NV 
XF51F E&MM September 1981 Issue 
Price £1.00NV 
XF52G E&MM October 1981 Issue 
Price £1.00NV 
XF53H E&MM November 1981 Issue 
Price £1.00NV 
XF54J E&MM December 1981 Issue 
Price £1.10NV 
XF55K E&MM January 1982 Issue 
Price £1.10NV 
XF56L E&MM February 1982 Issue 
Price £1.10NV 
XH52G Atari Software Leaflet (Issue 2) Free 
XH53H Matinee Component Identification 
Leaflet Price 40pNV 
XH54J Atari Hardware Leaflet Free 
XH55K Matinee Organ Book Price £2.50NV 
XH56L Spectrum Synthesiser Book 
Price £1.00NV 
BOXES 
HY25C Display Box Price 50p 
YK24B Calculator Style Verobox 
rice £4.45 
CONNECTORS 
BH61R Minicon Latch Plug 17-Way Price 58p 
BH64U Minicon Plug 17-Way Price 46p 
BH65VMinicon Latch Housing 6-Way 
Price 13p 
BH66W Minicon Latch Housing 5-Way 
Price llp 
BH67X Right-Angle Minicon Plug 15-Way 
Price 65p 
BX96E Minicon Latch Plug 3-Way Price 23p 
BX97F Minicon Latch Housing 3-Way 
Price llp 
BX98G Jumper Cable 17-Way Price £3.65 
de Right-Angle Latch Minicon Plug 


6-Way Price 40p 
FH86T Reset Spring Price 3p 
FY91Y Right-Angie Latch Minicon Plug 
4-Way Price 33p 
FY92A Right-Angle Latch Minicon Plug 
2 Price 26p 


-Way 

FY93B Minicon Latch Plug 5-Way Price 26p 
FY94C Minicon Housing 10-Way Price 18p 

HB58N Minicon Latch Housing 4-Way 
Price 10p 

HB59P Minicon Latch Housing 2-Way 
Price 8p 
HB60Q Latchbracket 5-Way Price 27p 
HF98G Stereo Plastic 3.5mm Plug Price 25p 


HQ85G Minicon Plug 10-way Price 47p 
HY26D Latchbracket 16-Way Price 72p 
HY27E Reset Bar 15-Way Price 35p 





HY28F Latchbracket 9-Way Price 39p 
HY29G Reset Bar 6-Way Price L6p 
YKO6G Pedalboard Cableform Price £2.98 
CONSUMER GOODS 
AC41U Othello Video Game Cartridge 

Price £18.95 
AC42V Video Pinball Cartridge’ Price £29.95 
AC43W Asteroids Video Game Cartridge 


Price £29.95 

AC44X War Lords Game Cartridge 
Price £29.95 
ACASY Le Stick Price £24.95 
AC46A Missile Command Video Game 
Cartridge Price £29.95 


AC47B Flag Capture Video Game Cartridge 
DIS 
AF36P Atan 400-with 16K RAM 


Price £345.00 
AF375S Atari 400 with 32K RAM 

Price £395.00 
AF38R Epson MX80T Price £414.00 


AF39N Epson MX80F/T Price £458.85 
AF40T Epson MX80F/T Mk II Price £516.35 
AF41U Centronics Interface for Atari 400 


Price £49.95 
AF42V Centronics Interface for Atari 800 
Price £49.95 

AF43W Versawriter for Atari 400/800 
Price £169.00 
AF44X 32K RAM Module Price £125.35 


AF45Y 32K Upgrade for Atari 400 
Price £75.00 
HY24B 2-Roll Pack of Paper for Printer 822 
Price £4.95 
Software For Atari 400 and 800; See back 
cover. (Full details are on XHS2G and 
XH54J both free.) 
ELECTRICAL 
WY23A Timetouch Electronic Time Switch 
Price £24.80 
HARDWARE 
HY30H Isobolt M3 x 9mm (pk of 10) 
: Price 12p 
HY31J Steel Washer 4BA (pk of 10) Price Llp 
KNOBS 


QYOOA LC Cap Black Price 5p 
QY01B LC Cap Blue Price 5p 
QYO2C LC Cap Green Price 5p 
QY03D LC Cap Grey Price 5p 
QYO4E LC Cap Red Price 5p 
QYO5F LC Cap White Price 5p 
QY06G LC Cap Yellow Price 5p 
YG40T Low-Cost:Collet Knob Price 27p 
MICROPHONES 
HY33L Crystal Mic Insert (metal body) 
Price 84p 


OPTO-ELECTRICAL 
QR54J Rectangular Multicolour LED 


Price 75p 
ORGAN COMPONENTS 
BH49D Tablet Rocker Grey Price 96p 
BH50E Tablet Rocker Orange Price 96p 
BH51F Tablet Rocker Red Price 96p 
BH62S Spacer Block Price 4p 
BH63T Keyboard Spacer Price 2p 
BR98G Drawbar Blue Price £1.55 
BRSSH Drawbar Green £1.55 
FB98G Rubber Coupling Price 66p 
QYO7H Contact Springs Price 8p 
XB95D Organ Stool Price £29.50 
XGOOA Roll-Top Guides (pair) Price £2.50 
XGO1B Music Stand Price £4.75 
XY89W Switched Swell Pedal Price £11.45 
XY92A Twin Keyboard and Frame 
Price £49.90° 
XY97F Keyboard Separator Price £1.95° 


XY98G Swell Pedal Housing and Trim 


Price £3.75 
XY99H Roll Top Price £19.50° 
PCB EQUIPMENT 
HQ84F Verobloc Bracket Price 63p 
‘XX42V MP Urobreadboard Price £21.75 
PROJECTS AND MODULES 
BH60Q Syntom Front Panel Price £1.10 
BX99H Synwave Front Panel Price £1.10 
GAOOA Direct Input PCB Price £1.10 
GAO1B Line Driver PCB Price £1.48 
GA02C Line Receiver PCB Price £1.51 
GAO03D Spectrum PSU PCB Price £2.40 
GAO5F Syntom PCB Price £1.18 


GAO6G PA Controller PSU PCB Price £3.70 
GAO7H PA Controller Limiter PCB 


Price £2.85 
GA08J Woofer PCB Price £2.00 
GAO9K 24-Way Contact PCB Price £2.80 
GALOL 25-Way Contact PCB Price £2.87 
GA11M Continuity Tester PCB Price £1.32 
GA12N Crossover PCB Price £2.50 


GA13P Balanced Line Driver PCB Price £2.10 
GA14Q PA Controller Display Component 

PCB Price £1.25 
GAI5R PA Controller Display LED PCB 


Price £1.45 
GA18U Matinee PSU PCB Price £2.10 
GAI9SV Battery Monitor PCB Price £1.20 
GA20W Workshop PSU PCB Price £4,30 
GA21X Workshop Control! PCB Price £2.20 
GA22Y Strobe Main PCB Price £2.20 
GA23A Strobe HT PCB Price £1.20 
GA24B Guitar Tuner PCB Price £1.65 
GA25C Power Control PCB Price £1.15 


GA26D Digital Tacho Main PCB Price £1.75 
GA27E Digital Tacho Display PCB Price £1.25 
GA28F 75W Mosfet Amp PCB Price £1.80 
GA29G Mosfet Amp Mounting Bracket 


Price £1.15 

GA30H Noise Reduction Main PCB 
; Price £3.20 
GA31J Noise Reduction PSU PCB Price £1.60 
GA32K Hexadrum PCB Price £2.60 
GA33L Select-A:Match PCB Price £1.80 


GA34M Powercomp Peripherals PSU PCB 
Price £3.95 _ 









GA35Q Synwave PCB 

GA36P Spectrum VCO PCB Pe t7% 

GA4OT Car Aerial Booster PCE Price £1.35 

GA41U Combo Amp PCE Price £5.75 

GA42V Partylite PCB Price £2.25 ; 
GA43W Noise Gate PCB Price £1.30 

GA48C Harmony Generator PCS Price £2.25 

GASOE Effects Link PCS Price £2.20 

GA51F Soundbooster PCB Price £1.25 

GA52G FX-Swell PCB Price £1.35 . 
GA53H Spectrum LFO PCB Price 2250 Be 
GA54J Synclock PCB Price £1.65 


GA55K Spectrum Controtier PCE Price £2.10 
GAS56L MPC Board Price £5.75 
GA57M Spectrum VCF PCB Price £2.95 
GAS58N The Bomb PCB Price £1.55 
GA59P Spectrum Shaper PCB Price £2.95 
GA60Q Percussion Sound Gen PCB 


Price £4.72 
GA61R Timer Main PCB Price £2.20 
GA62S Timer Switch Board Price £3.85 
GA63T Timer Relay PCB Price £1.10 
GA64U Timer Front Panel Price £3.85 
LW51F 75W Mosfet Amp Kit Price £11.49 
LW52G Wordmaker Kit Price £99.95 


LW53H 5600S Synthesiser Kit Price £599.95 

Carriage extra £20.00 

LW54J 3800 Synthesiser Kit Price £336.75 

Carriage extra £20.00 

LW55K Synclock Kit Price £19.75 

LW60Q Spectrum Synth Kit Price £167.50 

XGO3D Combo Amp Front Panel Price £3.35 

XGO5F Matinee Modular Organ Kit 

Price £399.45 

XG08J Spectrum Front Pane! Price £14395 
XX43W Matinee Demonstration Cassette 

Price £1.99 

XX44X Synclock Front Panel Price £1.50 

XX46A Spectrum Joystick Panei Price £2.25 

XY86T Matinee Main PCB Price £50.00* 

XY88V Matinee Contact PCB Price £7.30 

XY90X Spectrum Bus-bar Set Price £220 

XY91Y Matinee Organ Kit Price £299.95 

Carriage extra £15.00 

XY93B Matinee Cabinet Kit Price £99.50 

Carriage extra £20.00 

XY94C Matinee Front Panel £17.35* 

XY95D Matinee Metalwork Mounting Kit 


Price £9.50° 
XY96E End Cheeks (set of 4) Price £6.75 
YKO4E Matinee PSU Bracket Price £1.60 


YKO5F Matinee Pot Mounting Bracket 

Price 79p 
YL26D Guitar Tuner Front Pane! Price £1.10 
YQ72P Magnum Mode Change PCB 


Price £1.65 
RESISTORS 
FX87U Thermistor KRIS2CW Price 73p 
SEMICONDUCTORS 
QR55K 634SS2 Price £4.95 
QY085 740925 Price £6.75 
QYO9K LM311N 8-pin Price 55p 
QY10L NE570 Price £4.65 
QY11M 2SC2547E Price 28p 
QY12N 2SA1085E Price 28p 
*QY14Q UAAI70L Price £2.50 
QY15R 2716/M2 Price £10.50 


SPEAKERS 

QY13P Piezo Transducer 27mm Price 30p 
QY16S Rubber Disk 27mm Price 5p 
XGO2C Loudspeaker 12in. 30W TC30 


Price £19.75 
SWITCHES 
BH58N Co-ax Switch SO239 Price £6.99 
BH5SP Co-ax Switch PL259 Price £6.99 
HQ83E Foot Microswitch Price £3.25 
HY34M Click Key Black Price 24p 
YK26D Pedal Switch Box Price £5.95 
TEST GEAR 
YKO1B RF Frequency Meter Price £69.95 
TOOLS 
YK27E Chassis Punch Set Price £13.45 
WOUND COMPONENTS 
YKO2C Transformer 2A 32.0-32V 

Price £13.45 
YKO3D Matinee Transformer Price £13.75 


YKO7H Transtormer 4A 32.0-32V 
Price £22.25 
YKO8J Toroidal 30VA 0-6, 0-6V_ Price £6.80 
YKOSK Toroidal 30VA 0-9, 0-SV Price £6.80 
YKIOL Torcidal 30VA0-12,0-12V Price £6.80 
YK11M Toro:dal 30VA 0-15, O-15V 
Price £6.80 
YK12N Toroidai 30VA 0-18, 0-18V 
Price £6.80 
YK13P Torordal 5OVA 0-6, 0-6V Price £7.46 
YK14Q Toroidal S5OVA 0-9, O.9V Price £7.46 
YKI5R Toroidal SOVA 0-12.0 12V 
Price £7.46 
YK16S Toroidal SOVA 0-15, 15V 
Price £7.46 
YK17T Toroidal 80VA 0-18, 0-18V 
Price £8.35 
YK18U Toroidal 80VA 0.22 0 22V 
Price £8.3 
YK19V Toroidal 8OVA 0.30 0-30V as >. 
Price £8.35 
YK20W Toroida! 12QVA 0-30, 0-30V 
Price £9. 
YK21X Torosal 160VA 0.35 O-35V : a 
Price 
YK22Y Toroidal 300VA 0.35, 0.39¥ a3 
Price £1 : 
YK23A Toroidal SOOVA 0-35, 35V = oe A; 
Price 


mass 12VA 15V Transformer (NSB ina: q 
ing 
YK28F Transtormer 12V MAF 
*These items are too large to b 
the ordinary inland mail and | 
fore be despatched by carrie 
£6.00 towards the cost of o: 
order containing one or more ¢ 
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by Dave Goodman 


* Six independent channels with 
two groups per channel 


* Two or four wire operation with 
line sensing of open or short 
circuit or resistance change 


(jumping) 


* Tamper-proof main cabinet 
* External horn loop control has its 
own open/short circuit and 


jumping protection 


* Presettable entry and exit delay 


timers 


offers a high degree of protection 

for domestic or commercial pre- 
mises coupled with excellent long-term 
reliability. The unit is mains operated, 
but will run off its small internal nicke!l- 
cadmium rechargeable battery pack 
for 2 to 3 days depending on the size of 
the system. The interna! battery is 
continuously charged when the mains 
iS present and changeover from mains 
to battery and vice-versa has no effect 


Te new home security system 


on the system. CMOS circuitry is used * 


throughout to minimise current drain. 

There are sockets for six separate 
plug-in channels so that for example all 
downstairs windows could be connec- 
ted to one input, all downstairs doors to 
another, all upstairs windows to another 
and perhaps shed and garage doors 
and windows to another. When setting 
the system you know immediately 
where to look for the window left open 
accidentally if the system will not set. Or 
parts of the system only may be set. For 
example, during the late evenings, the 
shed and garage circuit only could be 
set. Whatever your requirements this 
system offers the fullest possible flexi- 
bility for complete security. 

The external horn is also fully pro- 
tected when fitted with dry batteries. Its 
prominent position alone will deter 
most burglars, but any attempt to 
tamper with it will set it off. If the wires 
to it are cut or tampered with, the horn 
will sound. Even ripping the box off the 
wall will not stop the alarm. The recom- 
mended dry batteries will sound the 
alarm at full power for at least four 
flours even if the wires are cut. 

The alarm is extremely easy to build, 


: with internal wiring kept to an absolute 
‘fninimum. Operation is by a single 


Keyswitch and) exit and entry delays 










‘Minimum 
system cost 
UNDER £50! 2 


may be preset to suit your require- 


’ments. There is an LED for each chan- 


nel, giving monitoring facilities and an 
internal sounder giving ‘alarm condi- 
tion’ tones. Even the main cabinet is 
protected, by a microswitch fitted to the 
PSU pcb. 


Circuit Description 
Mains PCB 


The key switch S9, whichis shownin 
Figure 1 with its contacts made, con- 
trols the ‘disarm’ and ‘set’ conditions of 
the alarm unit. TR1 is conducting and 
thus inhibiting the exit delay timer 
oscillator IClc and d, and IC2, a 14 
stage counter/ divider, is held reset. 

The oscillator [Cle and d is fre- 
quency variable between 25Hz (40ms) 
and 10kHz (100us). This clock signal is 
divided down by IC2 by 8192 giving a 


‘ minimum time out period of 0.8s and 


a maximum period of 5.5 mins. So 
allowing for variations in tolerances, 
{Clc, d and !C2 function as an exit 
delay timer presettable by RV1 giving 
periods of between 0 and 6 mins. 

I€la, b and IC3 function as des- 
cribed above but are used as an entry 
delay timer, presettable by RV2. 

In the disarm modelC2 pin 3 is at OV 
and D2 is conducting. Consequently 
exit delay tone modulator IC5 c and dis 
inhibited. |€10a output is high, holding 
TR5 and LEDS (ARM! LED) off. Latch 


1C10 band d output is high. Entry delay 
timer is held off via D4 and IC10b 
output low. Counter IC3 pin 3 islowand 
alarm tone modulator !C5a and b is 
inhibited via D7 conducting. 

Latches IC7, 8 and 9 have normally 
high outputs connected to LED buffer 
IC11 preventing channel LEDs 3 to 8 
from turning on. A positive trigger pulse 
greater than 25ms in duration present 
at any of the inputs to the latches from 
switches $3 to 8 allows the channel 
LEDs to turn on for the duration of the 
triggering signal. 

Switch S2 operates TR7 which dis- 
charges C13 and operates TR6, the LED 
display. TR6 remains on for the time 
constant set by R43 and C13, approxi- 
mately 90s. 

Operating switch S9 (contacts open) 
in the ‘set’ mode turns TR1 off. This 
removes the inhibit on the exit delay 
oscillator [Clc and d allowing it to run 
at the frequency determined by RV1. 
IC2 divides this signal and IC2 pin 3 
goes high. While IC2 is counting, D2 is 
not conducting and IC5c anddrun ata 
frequency of approximately 8Hz. The 
inhibit on the tone generator IC6 b and ¢ 
is removed allowing it to run at approxi- 
mately 3kHz modulated at 8Hz. 

_ At the end of the timing period, !C2 
pin 3 goes high, inhibiting IC5d and 
IC6d. IC10a goes low, TR5 conducts 


.and the ‘ARM’ LED turns on. 1C10d 
inhibit is removed and a positive trigger 


pulse from switches $3 to 8 latches 
Maplin Magazine March 1982 
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Figure 1. Circuit diagram of Main PCB. 
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Ss) the. inhibit ee the entry else 
lator Cla and b via 1C10 Samed) a 
OSES HEREY it pegins to run at the of 
frequen jueNncy set by RV2. 1C3 divides the ee 
clock signal and when pin 3 goes high ty 
the oscillator stops running, TR2 con- — 
ducts, latching IC4 aand b, andoperat- — 
ing LED 2. 
“Alarm tone queda Ic5a seo 
runs at 0 to 5 ae 
3kHz tone oscillator 
vel cplngthelalermpitone 
SUPPUE Aes ae 
TTHe por DOV BORE i uit nin Fig 
2. il, a 3p provide: 15V an 
LED ey, pe. aker output stages anc 
charging | circuit. C isa ‘uF inter- 
ference suppressor, wh h removes 
transient sp ces from the mains. — 
LED1, R TR1 and D1 form 
constant curre ent s e for ¢ 
the six 1.2V nickel c: admium batteries 
used for povemialltce standby. The 
alanm): ent requ irement is very low 
SAS ally charg tteries will pro- 
vide SnOUBAYBON er fo few days. The 
trickle charge set by R] to: 4mAandis 
tempe rature stabilised by LED. 
The ‘supply voltage at pin 7 is 
approximately (eM and the battery 
supply is 7. V | |} normally be 
: d bis d when mains voltage is 
applied nc /REG1 will deliver +5V at 
100mA. LED aISD SEES as a mains 
pilot I ght. the: 
Removing the mains Supply, ex- \/p2 R7 
inguishes LED1, removes the charging —_ 
current fend) 1 forward biases D2. Pin 7 
drops to +75) V while pin 8 remains at 
+5V. C3 and 4 ensure that no spurious Oe 
“are produced during change- 
over ‘to battery standby. The batteries 
hou d be "checked periodically. If 
andby power ‘is not required, short 
ircuit pins Ou and 5 together to light 
LED1. > M 


yee. 


Break Contact | “Module 
The break contact | module shown in 
igL ‘works on a balanced line 


a Ti Ui Recoutaet) inputs, 1 
: 2.5 


01-3:- 1N4001 REG 1;- uA7BLOSAWC 


2k2 


fiv 
resistors ai 
aitomiael g Saleonats ‘per module as 
shown on Figure . The number. used 
is sepnee it on the system “mode 
Chosenwe tute est . Ee. 
1C1 has R3 c feonpectess peer ¥ fi igure 4. Circuit Udiagramle of (exer Horn PCB. 
input an ut. The gate is 
therefore used init li inear region 2 ad sloop) connected from pins 1 and 2to R10, 11, 12 and D6 switching, and 
(at the test points). will be El 30 and 29 on the main PCB. A dropping’ the loop current down to 
it upply.. xe ee sine gen lit ns {ie horn will continue to sound 
{| the | until the main 
aie voltage sin ing, atthe “reversin ; Sintareer turnediarrl alarm key switch is 


4 J he . 4 

eet ef d y ae >a) pulse b jou zl sate ort 1th e bat atte er Please ise that with internal pat 
: a) é ie eries Connected, the horn will soun 

high ace the | ay ne input Returning the loop b k to its immediately, until the security loop is 

change. a. 4 “he i. normal condition would appear to bias connected. So when fitting the system, 

External "Horn _ ratte ye off and prevent H2) from m operat. the loop must t be wired to the main 

The external horn circuit is she g. This does no Pepe ow ne to alarm. first, and then connect the 


in Fig gure 4. R1 terminates thelsecurity detection circuit i) _ batteries (0 rate aw 
4 J ; Seah. ‘ ’ 
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. i Figure 5. Component overlay of Main PCB. 
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Construction 
Assembly and Setting Up Main PCB 
Refer to the parts list 1 and Figure 
10. Use 24 swg BIC (or E/C) wire to 
make the 28 link straps and fit these 
first. Next, fit the Veropins and the 
diodes. (The black tips are shown as 
white blocks onthe legend.) Fit all resis- 
tors and capacitors. Note that electroly- 
tic and tantalum types are polarised and 
have a ‘+’ sign which must be correctly 
orientated. Fit transistors and IC 
sockets. Fit the two cermet presets RV1 
and 2, and turn fully clockwise, to 0 on 
the legend. Connect a 1k0 test resistor 
RT across pins 29 and 30. (Note - this 
will be removed when using the exter- 
nal horn PGB, but must remain in place 
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if the external PCB is not in use.) 
Refer to Figures 11 and 13 when 
mounting the channel LEDs. LEDs 1 to8 
are mounted to the PCB from the track 
side. Figure 13 shows the lead designa- 
tions. Place the correctly orientated 
LED into position and insert a spacing 
strip 8mm x 1.5mm (spare Veroboard 
etc) between the legs. Bend the legs 
under the PCB, to hold in position and 
solder one leg only. Repeat for all eight 
LEDs. 
Figure 12 shows the mounting 
procedure for fitting the PCB to the 
inside cabinet lid. Place five 1” x 6BA 
CSK screws through the lid, tighten 
down with five 6BA nuts and washers. 
Place five 6BA x %” spacers over the 











Pic. A. Internal view of control box with Main PCB fitted to the door and the PSU mounted in the base of the box. 


screws and offer the PCB to the lid, 
positioning the channel LEDs in the 
holes provided. With LEDs correctly 
positioned, remove the PCB and solder 
the eight remaining LED legs. Re-check 
all component values and positionings. 
Check for dry joints, solder splashes 
and short circuits on the track face. If 
all is in order, mount the PCB on to the 
lid and hold with five 6BA washers and 
nuts. 

Push switch S2 mounts through the 
PCB and lid and is wired to adjacent 
pins 25 and 26. Mount LED 9 and con- 
nect to pins 31 and 32 (Figure 10). 
Mount key switch S9 and piezo horn H1 
using two 4” x 6BA CSK nuts, bolts, 
washers. Wire H1 to pins 27 and 28. 
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Power Supply Unit 

__ Next refer to the parts list and Figure 
12 and 13 for the PSU assembly. Mount 
the three resistors, three diodes, BR1, 
TR1, and REG1L. Ensure correct orienta- 
_ tion of these components before sold- 
ering. Fit the 13 Veropins, C2 and C3 
noting the polarity. Mount T1 with two 
6BA 4" bolts, nuts and washers. Mount 


_ three-way terminal block, using two 1” x 
_6BA bolts, nuts and washers. Wire T1 to 
_ FS1 and the terminal block ‘N’. Wire the 
opposite end of FS1 to terminal block 
'L'. Place systoflex sleeving over Cl 

leads, and fit to terminal block ‘N’ and 
‘L’. The battery clip (PP3) is connected 
to pin 5 (+ve lead red) and pin 4 (-ve 
lead black). The T1 secondaries con- 
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_ FS1 using a 4" x 6BA nut and bolt and’ 


_ Figure 7. Track layout and component overlay of Break Contact Module. 


nect to adjacent pins 1, 2 and 3. 
Insert three 6BA x %" CSK screws 
through the cabinet base holes (Figure 
15), at front left, rear left and rear right 
hand side. The two front right hand side 
holes are for mounting the micro 
switch. Insert two 1” x 6BA CSK screws 
and tighten all five with 6BA washers 
and nuts. Place the PSU PCB over 
the five screws and position the micro 
switch with the roller arm behind 
the angle bracket. Tighten down with 
two 6BA washers and nuts. Placea6BA 
tag washer over the front left screw, and 


two 6BA washers over the remainder. - 


Tighten down with three 6BA nuts. 
Connect a piece of wire from the 6BA 
(chassis earth) tag washer to terminal 
block ‘E’.Wire the micro switch (S1) to 


adjacent pins 12 and 13. 


Break Contact Module 

Refer to the parts list and Figure 7 
for the break contact PCB. The board is 
very simple to construct and requires 
no explanation. Once assembled, and 
checked, plug into any one of the six 
channel sockets on the main PCB. 
Ensure switches $3 to $8 are ‘out’ of 


circuit. 


External Horn 

Refer to the parts list and Figures 8, 
9 and 17 for the external horn PCB and 
wiring. Again, the construction iS 
simple. Note the orientation of the 
tantalum C2 and FET TR1. The crinkly 
heatsinks fits over TR2. Do not connect 
to main PCB at this stage. 
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Testing 

Piace a 20mm, 100mA fuse into FS1 
position. Connect a length of three-way 
mains cable to the PSU terminal block. 
Ensure S1 is fully operated, and that no 
other wiring is connected to the PSU. 

Place a voltmeter between OV pin 6 
and +15V pin 7. Apply mains power to 
the PSU, and check for areading of 15V 
$C. Check for +5V between pin 6 (OV) 
and pin 8 and between OV and pin 11 
when Sl (micro switch) is released 
(slacken 2BA bolt). Re-operate S1 and 
check for OV on meter. Remove the 
mains supply. 

Connect 22” of six-way ribbon cable 
between the PSU and main PCB as 


Figure 8. Track layout and component overlay of 


follows: External Horn PCB. 

PSU To Main PCB 
x (OV) P6 P19 
e (Gol) m7, P20 
I (+5) P8 P21 
P22 
LED { pi9 P23 
(Sil) ee asl: P24 


Set the meter to ‘amps’ range and 
connect to pins 4 and 5 (or battery clip). 
Re-apply mains power and check fora 
reading of approximately 4mA and 
ensure LED 1 lights up. Remove the 
meter and LED 1 should extinguish. If 
e the standby batteries are to be used, 
connect the nicad pack to the PP3 clip. 

A voltmeter connected across pins 4 
and 5 should indicate a reading of 
between 7.2 to 7.8V depending on the 
batteries state of charge. Note that 
LED1 will stay on with the batteries part 
or fully charged, also an incorrectly 
placed battery, within the pack, will 
allow LED1 to stay on, but the reading 
across pins 4 and 5 will be lower than 
+7V. (Rectify immediately as nicads do 
not like short circuits or reversed 
connections placed on them.) 

For reliability, ensure that the bat- 
tery pack is fully charged before use. 
The trickle charger keeps them topped 
up over a period of time and is nota fast 
charger. 


Main PCB 

With power on, and keyswitch dis- 
armed, LED1 only should be on, and no 
alarm tones heard. Ensure RV1 and 2 
are both fully clockwise, and turn Figure 10. Main PCB wiring diagram. 
key to ‘set’. A high pitched tone will 
sound immediately lasting for no more 
than two seconds. When the tone stops, 
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{EDS ARM’) comes on, showing that ! WeeAlCen Screw, 
the alarm is now primed and ready. 4” BBA Spacer, 
Note that the warble tone, sounds for paserecal patel? 
the duration of the exit timer delay es 

period and is presettable by adjusting mmaseacine 


RY 1 anticlockwise. The PCBlegend has 
‘scaled’ from 0 to 6 minutes and the 
small circle, on top of the cermet pot, Track side of 
acts as a pointer. If the exact time out Main PCB 
periods are required, check the calibra- 
tion scale with a watch or clock. 
Once LED9 has come on, further 
adjustment of RV1 will only be effective 
when the key is turned to ‘disarm’ and 
then back to ‘set’, starting the exit 
timer again. Figure 11. Indicator LED mounting. Figure 12. Mounting of Main PCB to cabinet door. 
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Figure 14. Key switch wiring. 


Connector block 
2x1" 6BA Bolts, 


washers, nuts 
Fuseholder 


1x 1/4” 6BA Bolt,nut 













3x42” 6BBA Csk Screws, 
washers(5],nuts|6] 


Figure 15. Mounting PSU PCB and components. 


Temporary 
Test Connections 









a . Figure 16, Testing Break Contact Module. 
a / March 1982 Maplin Magazine 


Points oe za 
Connect a eaten of wire. > from on 
(+5V) to test point 1 (TP1). Operate $3 
to the “IN” position. Press S2, display on 
and release. Channel 1 LED 3 willcome 
on. Place $3 to the “OUT” position. LED 
3 will go out. Repeat the above tests 
from +5V to TP2 to 6 and S4 to 8 
checking channel LEDs 4 to 8. Note that 
pressing S2 allows the channel LEDs to 
light up, once triggered, for approxi- 
mately 90 seconds. S2 will have to be 
re-operated for a continued display etc. 


Remove the test lead from the test . 


point, but leave attached to +5V. Turn 
the key switch to “set”. Once the 
“armed” LED has come on, place 
switches $3 to S8 to the “IN” position 
(note — remove any plug-in PCBs). 
Check that no tone is heard and that 
LEDs 1 and 9 only are on. Touch the 
+5V test lead to test points 1 to 6 in 
turn, all channel LEDs should come on, 
followed by a slow, two-tone alarm 
signal. Ext/Cab alarm, LED 2, will come 
on, indicating tht the external horn 
trigger circuit has been operated. This 
alarm tone continues until the key 
switch is set to “dis-arm”. Leave the 
alarm sounding and check that after 90 
seconds the display goes off (preserv- 
ing batteries on standby). The alarm 
tone should still continue. Press S2, 
check original display is returned. 


Microswitch 
2x1”6BA Csk Screws 
washers [4],nuts|4] 


Transformer 
2x14" GBA Bolts, 
washers ,nuts 








PSU PCB 


Circuit Monitor 

Turn the key switch to “dis-arm”. 
The tone and all displays will be 
cancelled. Note that in the dis-arm 
mode and with S2 pressed, the unit 
gives a useful monitor facility of doors, 
windows etc, which can be checked 
before arming the system. Loosen the 
2BA bolt holding off micro switch S1. 
Ensure the roller arm releases, and turn 
the key switch to “set”. After the time 
out period and LED 9 has come on, the 


_Ext/Cab alarm LED 2 will light, showing 


that the cabinet has been tampered 
with, and the alarm tone will sound. 
Reset the key switch to “dis-arm”. The 
alarm tone will cancel, but LED 2 will 
remain on for 90 secs; display time out. 
Re-operate $1 by tightening the 2BA 
bolt and LED 2 will go out. 


SSPSS Naas cece eto 
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that the py Joop sensing: 
has been tampered with. Remo 

short circuit; LED 2 will go out. tr 5) 
one end of resistor RT and press S 
LED 2 will, again, come on. Re- connect 
RT and LED 2should goout. £ 

Turn the key switch to “set” and - 

replace the short circuit across SOG? oy 
RT. When the alarm sounds, removethe 
short circuit. LED 2 will stayon andthe — ‘ bee 
alarm will continue to: sound. Revie i ‘2 ‘ 
key switch to “dis-arm’”. aa 


Power Failure 

Note that if standby batteries are a 
fitted and mains poweris removed, LED Bis te 
1 will go out. If the alarm unit is set and — 
armed prior to removal of mains power, 
the system will stay armed, unless 
triggered appropriately. When running — 
on standby power, the alarm tones will 








be slightly quieter than normal. ir y 
Entry Timer be 

Set RV2, entry delay timer, for the Age: 
required time out period. Turn the key ty 
switch to “set” and trigger any channel i 
(+5V to a test point). The selected Fy 
channel LED should come on and stay _ - 
on. The alarm tone will not be present eS 
until the time out period has been ! 
reached, then the alarm tone will sound ii 


and LED 2 will light. Reset the Key 
switch. 


Break Contact PCB ; 

This module may be plugged into | 
any of the sockets in channels 1 toon | 
the main PCB. Note correct orientation | 
of the module, when fitting; the com- 
ponent side is to the right and the track 
side, to the left. 

Remove all power to the system, 
turn the key switch to “dis-arm” and S3 
to S8 to the “OUT” position. Connect 
two test resistors, RT1 and RT2 (22k) 
between pins 17 and 18 and pins 16 
and 18, as shown in Figure 16. These 
resistors are used for test purposes only 
and will be removed when the circuit is 
to be used. 

Connect a voltmeter between TPA, 
on the module, and a convenient OV i 
point, with the +ve lead to TPA. Apply ee 
power to the system, and adjust RV1 for 4 
a reading of half the supply rail, i.e. ‘ 
+2.5V. 

Repeat the test on TPB using RV2, 
and remove meter. Re-connect the 
meter between OV and TP1 to 6 (main 
PCB) depending on channel chosen for 
setting up the module, and check for a3 
OV. Short circuit resistor RT1, and 5 
check for +5V on the appropriate test | 
point (main PCB). Remove the short 
circuit and repeat the test for RT2. Set 


iS epee 


| 
the chosen channel switch (S3 to S8} to 2 j 
the “IN” position. Turn the key switch to 
“set” and remove one end of RTL. The rr 
appropriate channe! LED will come on ‘ 


etc. Re-connect RT1; reset the key 

switch and repeat the test for RT2. 
Reset the key switch and remove 

test resistors RT1 and 2. iu 
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Tpack Panel 


5 8 and 9 show the connec: Siren|louvred cover 
ising nS anextern al horn. -Fortest ; ie 
| re all power from the ae IN" 
stem (disconnect all batteries) and | , 

, the PCB top pins 2 29 and 30 (remove 4 ee ro 4 aan \ << 
fesistor RT). Any eheanges made to i a og LASS 
WROD COREE Wat ESIC —— ae Peel ase ae AY! Bol 
SC ensure correct wining, Connect ey Mee oe a A || 2x6BA % Bolt, 
electronic een tore ins Owe) Gy WS || I a Hit tH] washers &nuts 
See ae 1egati and t 2 red + ae eel e . \ a tm 

nce the siren is inside 2 Dor itsown | 
co eae is not required and should. bees veld 







removed to assist rir He nd make the i 2x6BA Vp Bolt, 
it a : 6BA /4, Spacer, 


16 ea we 
argi Bae" ree available to 











mediately sore t ria tea the alarm 
unit as soon a possible. Place a shart 
eieutt across pins 29 and 30 (main 
PCB); H2: ill’ sound. Remove the short 
circuit and H2 will cease. 

Turn the key switch to “set” and 
repeat | the test. Eoin internal and 
oi 3 y a mcontinued on Page 59 
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Figure 19. Reed switch connections. 
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éomnpilela kit is vailable which includes all the parts in the PSU ae list es 








































} (including standby power parts) and all the parts in the main parts list : vas : 
excluding those listed under “As required”. bo oa 
: Order iz pide sat eu Kit) Price ae a 4: 
RN ne I c 
Se NES ae es > 3 ee cm es es ‘ a} 
“Bot (01808) “EXTERNAL HORN PARTS List | ie 
2 a ~ (QB62S) — : 
° es ‘ pas at Ay : a 
Soff Bye Resistors - - all ww st carbon unless sect ed eee an a 
2off SARL ce —1KO nog Veh eo el 2off Y aikoy ie 
DE R26 100k NS 4 es ee (81004) 4 at 
; De eee Rs Ro: eS AMO: BONA Os ae teas = HIND) Z, I 
Me ig LED red Se L283 off oe eiaoe Sapacitors eS eae Rr ees eck t 
“Chrome LED small Soe cores ae C1 y00ne disc ceramic. BO No URE nea te (BX03D)_ Py, 
HQ push switch © eee >(YR67X) C2 es pluty Soy tantalum Sete pe _ (WWE0Q) — 4 
SP slide switch — : 6 off 2 . (FF775) ‘ rere “os oa : 
Keyswitch Re ray -(FH40T) semiconductors: OR FERRE Gee + 
Piezohorn Pe _(YW52G) “TRI ee " 2N3819 Nea eyes (QR36P). ‘ 
~ 8-way edge connector 6 off (FLB3E) TRA ~BC441 ee : é eo e 
Burglar alarm main PCB ae _ (GA45Y) SCN eee eae Soe eae Pi : 
6BA x 1” csk screw “Soff (BF13P) Miscellaneous. os ae 
~ 6BA washer 12 off (BF22y) H2 “Electronic siren Se ee ! e149) ; 
 6BA nut. <2. : 12 off (BF18U) - B12 > &V lantern battery Geer S2.0ff * ce a ees | 
me ~6BA x %” spacer . 5 off ~ (FW34M) : Sys Heatsink 5F ; ; a {FL78K) 
- GBAx %" csk screw off  (BFIZN) be CRs ee nae oe 
DBA x1 bolt 2off  (BFOIB) 7 Neronine 2141 5 «pea tt GOI 
Grommet small 2off - (FWS9P) © eh Case: Pos (XGO7H)- 
. Burglar alarm: box ~(XGO6G) — = - Grommet small ; _ (FWS59P) © ; 
- Veropin 2141 40 off (FL21X) co ee . Screws self tapping No 6 Ke inch, 10 off (BF67X) : % 
~~ Ribbon cable 10-way 1M - (KRO6G). Bolts. 6BA % inch 4 off ({BFO6G) a) 
— *14-pin DIL skt 8 off _ (BLIBU) - ~ Washers6BA = 4 off (BF22Y) 
16 pln DIL st RN 3 off -(BLISY) © : Nuts 6BA 4 off (BFISU) 
aS Ee ae z ; Re : Sy : SS X 3 : ; : Spacers 6BA ye inch : m 2 off -(FW34M) oes 
As required * ‘ ; ee 2 ve | | : 
Noe ee oH Door. contact reed. . (YW46A) ee EGE: aa SS 
Window foil — (YW50E) . A sonipitie kit of all the parts listed sprit Ceca Batteriesyix available, | 
Window foil. terminals (YW51F) Order As LW58N (External Horn Kit) Price £29. 95 Ds 
; Surface mounting reed (YW47B) RS Saar ee we Mee 
Ss Door loop — (YW48C) aK os ‘ ; Para 
ee Pressure mat (YBS1Y) = : = +5 = f 
ree ~ wiedy Ree Peco $s pn eR Ae CR Sk ee ea ¥ | * cw 
| | "For kit see under PSU parts I list . BREAK CONTACT MODULE PARTS LIST — - 
E % Resistors — all ‘Ww 5% carbon unless specitied | : ay* ‘ab 
. mi i ree a ; 
ee 48:0) k ey, 4of (MI ° 
"BURGLAR ALARM PSU PARTS List © Gp R510! 180k 2off  (MI80K) . 
t Been RT1,2 (est resist.) 22k mag Rott (M22K) — 4 
Resistors - = - all YW. 59 carbon uniess specified RV12 22k vert sub n min preset F 2 off (WR72P) % 
hae  220R i ‘ (M220R) ry ct Ss & 
10k i Be _. (MLOK) ~~. Capacitors ‘ : ae ae % We cee ¥1 
- 6K8 Me oe FRU Shc PP (M6K8) = C12 Loon disc Mean ; 2off  (BX03D) ‘i 
Bm Ae eae ieee © a: 4 Semiconductors | Sh te SR. a: 
2 100nF suppression capacitor ee ae be (FESO) pm O14 —IN4148° A GEO) Aah QL8OR) abt + 
Beet 25V axial electrolytic _ ig (FB9OX) ICL a AO TIGER : Fe dashes “re QXOS Ce % 
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100nF disc calla PER Aas Be Cae ; IMiscellanectey aries igaaaiab hn 8 re se r 
ei SFE ag OL op gre ak OR SES St ~ TRAB Po Veropin aay ee Ris : 2 off steal 
i os eg ity Nat eee ge eee Ts pin OIL skt 8 Pe: 
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aS SS ‘ fy PY po t : ee . SASS GO RE cn SS te a& Ye 
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Is this month of the amazing Atari Word Processor 

oftware package tt udes its own training programme! 

anda review of an excell ent new game you can really getyour 

teeth into: Jawbreaker, Also this time a morse tutor program 

will greatly help all CB breakers to move onto finer and 

arther things - tl ere’s nowhere in the world you can’t talk to 

once you've got an amateur radio licence with morse code. 
vabedess > ! 

| WORDPROCESSOR SYSTEM 

rocessor requires the following hardware: 

) ersonal computer system 

Disk Drive 

interface module 








2 ckage consists of an extremely large training manual, master 
diskette, data diskette, backup master diskette and to cap it all a 
training cassette, 
umentation supplied is both extensive and comprehensive and 
rm of lessons. Add to this the training cassette and anyone 
telligence supplied with this lot can learn to process words 
ry ort time indeed, though as will become apparent during this 
completely master the many functions provided would take 
s a few weeks. 
ening lesson assumes absolutely no knowledge of either word 
ing or computer systems and is a step by step guide of how to 


















































Biter’ Se . . Centering Text 
up your data diskettes and how to load and get running the CTAL Wane; line of text 
re provided. The basic cursor controls are then explained in Sevine Blocks (otivext 






CTAL N' Mark the beginning of text 
CTAL M Mark the end of text 
‘1 CTAL S Save text block 


Insert Saved Text Block 
SHIFT INSERT Insert saved text block 
(position cursor at point of insertion) 


Delete Text Block 

CTAL N Mark the beginning of text 

CTAL M Mark the end of text 

SHIFT CLEAR Delete text block 

NOTE: Saving, inserting, and deleting 
blocks of text can also be done in Text 
Memory mode of the Extended Functions 
menu. 





tail followed by how to enter text and then save your document 
‘A brief description of how to print out your text is also given, 
ns that anyone who is familiar with both computers and 
rocessing can at least get started. 
son two covers moving the viewing window (this is necessary as the © 
sreen acts as a window onto a portion of your document and you can 
ve this window around to examine various parts), deleting words and 

s or parts of lines, using the page layout control display and text 













Ung. 

three explains how to paginate, search-for and replace specific 

delete textand movement of a block of text. At this point you use 

e pieces of text supplied on the data disk. 

our covers text alignment, centering of text, setting and use of 

‘text justification when printing out. 

deals with repagination, removal of headers, renaming of 

s and use of the disk utilities. ° 

e lesson deals with some of the trickier functions, i.e. entering of 
scripts and superscripts, creation of text in elongated print, 

nt of columns of figures, positioning text outside the set 
addressing of envelopes and printing in double column format. 

srdprocessor is based ona system of menus, each offers a list of 


choices, many menus lead to sub menus, | found this system very easy 


“Used to especially as it is possible to page back through the 
sing the escape key until you 






























Changing Character Case 
CTAL C Change character from lower case 
to upper case and vice versa 


Underlining 

CTAL || Change character from normal to 

underlined and vice versa. Inverse video 

| characters on the screen display represent 
underlined characters during printout 
















‘Subscripts and Superscripts 
ERT CTAL ¥ Subscripts (half line 




















SERT CTAL 4 Superscripts (half 





find the function that you are p) 
of the screen is separated from the work area bya | Elongated Print 
=h there is a cursor. | found this cursor confusing | Textto be printedwith elongated characters 
| why it was there at all, as you have no control over itss sprocieled by special characters. 
fly about within the dividing line when themachineis |. vat Tafaeline rand Peeesed 
functions and so | assume its presence is merely to _ | before the next key is pressed. 
ngis happening. Right atthe top ot ve cumentthat INSERT, then TAB Start elongated 
TE ae HiDae aa ae coline onto | CTA INSERT then DELETE BACK S Stop 
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Control Character Summary 


Cursor Movement 
CTAL<— One space left 


~CTAL—> One space night 


CTAL4 One space up 
CTAL. One space down 


Quick Cursor Movement 
CTAL A Beginning of line 
CTAL E End of line 

CTAL G Left Margin 
CTAL H Right Margin 
CTAL | Top of page 
CTAL B Bottom of page 
CTAL ° End of text 


Window Movement 

CTAL TAB Fast scroll left 
SHIFT TAB Fast scroll right 
CTAL V Fast scroll up 

CTAL O Fast scroll down 
CTAL L Viewing window left 
CTAL R Viewing window right 
CTAL U Viewing window up 
CTAL D Viewing window down 


Deleting Characters 
DELETE BACK S Delete character to left of 


cursor 
SHIFT DELETE BACK S Delete character to 
right of cursor 


Deleting Words Or Lines 

CTAL W Delete current word (word over 
cursor) 

CTAL P Delete prior word (word prior to 
cursor) 

CTAL DELETE BACK S Delete from cursor to 
beginning of line 

CTAL F Delete from cursor to end of line 
CTAL X Delete entire line. 

CTAL Z Restores edited line to its original 
state 


Inserting Characters, Words, Or Lines 
To insert characters or words, position the 
cursor at the point of insertion and begin 


typing. 

CTAL J Insert blank line (terminated but not 
formatted) 

CTAL O Insert blank line (formatted but not 
terminated) 

RETURN Insert blank line (formatted and 
terminated) 


Margin Alignment 
CTAL [ Align line to left margin 
CTAL ] Align line to right margin 
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menu of alterable functions, again this menu i ; 
and allows you to format rit text Mah, eta oO eas 
oe AIeradtisted|r 5 ! y. The ollowing 
functions can be adjusted trom this menu: top, left and right margins 
line, paragraph and indentation spacing, page size justification & or 
off), characters per inch and tabs. 
{All(data storage is ona standard 5% floppy diskette whi 
63 pages of text, obviously this is dependent on the oe ef eee 
As you have the ability to work on one document a page at a time it is 
possible to store one document split into pages and spread over a 
t umber of diskettes so for all practical purposes you can work ona 
document of any size. In practice | found the storage more than 
adequate for my purposes which consist mostly of standard letters or at 
least paragraphs, memos (mostly to myself!) and writing of leaflets or 
reviews, in fact this review was written using this processor although it 
18S of course been type set and printed since. If anyone wishes to see 
the original of this article as produced straight from the ATARI system | 
will of course be pleased to provide one if you write to me with a self 
addressed envelope. 
To date the software has notcrashed on me or given any strange results 
and | have found it to be very user friendly with descriptive error 
messages that soon put you back on the right track. In fact, during use 
there are a number of safety features built into the software. For 
instance it is impossible to overwrite the text you are working on 
accidentally so you are asked to confirm that it is O.K. before the 
-machine goes ahead. 
In conclusion, this word processor is powerful and has many features 
| and functions not found on packages costing up to 3 times as much. As 
price is obviously a prime consideration for a small business the cost of 


MORSE TUTOR PROGRAM FOR ATARI 
_ by Chris Barlow 


_ Morse code was develdped for use in electric telegraphy in 1838 by 
~ Samuel F. B. Morse. 

The earliest Transatlantic radio signal was received by Marconi at 
~ Poldhu, Cornwall, from a 1O0kW transmitter at Newfoundland, Canada, 
on the 12th December 1901. The highest speed ever recorded for 
receiving morse code is 75.2 words per minute and 175 w.p.m. for 
sending by hand. 

Morse transmissions can be received on various short wave bands, 

amateur radio and shipping signals etc. These morse signals can be 

between 8 to 14 w.p.m. or even greater speeds. 

This program generates randon morse characters, letters and/or 
/ numbers at 5 to 30 w.p.m. You can control the delay between morse 
characters and the tone (pitch). 
| -—s-C, W. signal sets the strength of the morse received, 5/9 astrong signal 
| tg. §/1 a weak signal. As the morse gets weaker then more interference 
is heard on the received signal. 


; Tutor length sets the number of morse characters generated from 10to 
: * 430 but you can stop at anytime by pressing the option key. 
} 
L 20 GOSUB 2500 
1000 ABINT(RND(L) TYPED 


1005 IF TYPE>10 AND A<10 AND MIXED=0 THEN 1000 
1010 IF PEEK(S3279)=3 THEN 1700 
1040 RESTORE A+2000 
1500 READ B 
| 1510 IF O=1 THEN C#TONE!X1 
1520 IF B22 THEN C=TONE3X23 
1530 IF Bed THEN C=0!Xe1 
| 1540 IF B>3 THEN C#03Xs3 : 
1550 SOUND 0,C,10,SIGNALISOUND 1,17,6,QRHiSOUND 2,1,4,QRMtSOUND 3,10,10,QRH 
1540 FOR T30 TO X¥¥RATEINEXT T 
1570 IF B>3 THEN 1600 
‘ 1500 GOTO 1500 
1400 POKE 77,03PRINT CHRS(B)3"3";SFOR T20 TO DELAYX360iNEXT TSLENGTHELENGTH ti tIF 
LENGTH=TIME THEN 1700 
1410 GOTO 1000 
1700 SOUND 1,0,0,0%SOUND 2,0,0,0%SOUND 3,0,0,0:SETCOLOR 1,0, 10%SETCOLOR 2,7,0 
1710 FOR T#0 TO 10%SOUNO 0,70,10,5:SQUND 1,71,10,5{SOUND 2,72,10,5{SQUND 3,73,10 


—o". 


org 
1720 FOR C#0 TO 30!NEXT C2SQUND 0,0,0,0+SOUND 1,0,0,03SOUND 2,0,0,0$SOUND 3,0,0, 


t) 
1730 FOR C=0 TO 303NEXT CSNEXT T 
1740 IF PEEK(53279)=5 THEN GOSUB 3000 
1745 IF PEEK(S3279)#4 THEN GOSUB 5000 
1750 IF LENGTH=0 THEN 1000 
1740 GOTO 1740 
2000 DATA 2439213220 3120902048 
2001 DATA 1¢3¢2e312rdrerde2e A? 
i 2002 DATA 17311790223222342250 
2003 DATA 1,3)2,3,1¢90209s2,91 
{ 2004 DATA 1,3,1,312,904/91 2052 
} 2005 DATA 193p4039403019909259 
20046 DATA 2rBrleBelodetedrds94 . 
2007 DATA 213e2e9elrdiledetrvo ® 
2008 DATA 24Br2rBr2eGededr1 756 
2009 DATA 2 Dp 2eBe2edr2rSeds 97 
2010 DATA 1,3,2,65 
2011 DATA 21391,9111911766 
2012 DATA 249+453121351167 
DATA 2,3,1+9,1+48 
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ATARY WORD PROCESSOR | 
LL _ 5) ae 


the hardware necessary to implement this package ensures that this is 
the cheapest way to get your secretary automated. 

| particularly liked the training cassette idea and feel sure that this idea 
will be mimicked by software producers in the future. The docu- 
mentation, as stated earlier, is superb to learn from although once the 
basics had been digested | found it a little difficult to find an 
explanation of specific functions quickly although the idea of a 
removable plastic covered ‘crib sheet’ helped later on. 

The complete Atari Word Processor software package is available now. 
Order As YG42V (Word Processor) Price £85.00. 


-- 


EE ES ee ee 


At the conclusion of generated morse, an end bleep will sound and you 
may then read the screen to check your accuracy. 

You may then use the start key to repeat the exercise or press select key 
for the setup menu. 

When the program is running use option/select/start keys to contro} 
the program and here is a brief description of the working program. 


MORSE TUTOR PROGRAM 

1000 to 1540 read random line of data. 

1550 and 1560 C.W. tone and Q.R.M. sound 

1600 print morse characters and delay/length routine. 
1700 to 1760 end of morse and setcolour to read screen. 
2000 to 2035 morse data dit dah and space. Last number is character 
string value. 

2500 and 2510 setup routine for tone and speed etc. 
3000 to 3140 print graphics page 2 the menu/setup. 
3150 to 3525 select/start routines tone speed etc. 

4000 to 4230 print graphics page 1 the morse code. 
5000 start morse sounds routine. 

The complete program is shown below. 


2014 DATA 1,69 
2015 DATA 1,3¢1¢392-351270 
2016 DATA 2,372+3+1971 
2017 DATA 1,351,+351+3,1,72 
2018 DATA 1,.3,1,73 
2019 DATA 1,3,2,3,2,312574 
2020 DATA Zedelodete7S 
2021 DATA 1,3,253,1,3,1,76 
2022 DATA 2,3,2+77 
2023 DATA 2,3,1,78 
2024 DATA 2,3,2,9,2,79 
2025 DATA 1,3,2,3,2,3,1,80 
2024 DATA 2,3,2,3,1,3,2,81 
2027 DATA 1,3,253,1,82 
2028 OATA 1,3+1,3,1,83 
2029 DATA 2,84 
2030 DATA 1,3,1,3,2-85 
2931 DATA 1,3,1,3,1,3,2,846 
20932 DATA 1,3+253-+2,87 
2033 DATA 2,3,3,3,1+3,2,88 
2034 DATA 2,3,11+3.2,3,2,89 
2035 DATA 243,253,1-3,1,90 
= b . 
Bae rete eee eee eee ten regan @ givde"? yicmmenee Cc eee ae 
2510 RATEZINT(CAL/SPEEOS2) 
3000 REN Rex ee KHENUME RK REX 
3010 GRAPHICS 2+LSitSETCOLOR 4,7,1:SETCOLOR 0,4,9 
3020 FOR D=0 TO 198POSLTION O,0¢PRINT #o;“x"tNERT O 
9030 FOR D=0 TO 19:POSITION O,LOTPRINT #4; °e" i NEXT DO 
9040 FOR D=0 TO 9IPOSITTION O,OSPRINT #op"e"3NEXT DO 
3050 FOR D=0 TO PIPOSITION 19,08PRINT #az"ariNnexT 0 
3040 POSITION 1L,ASPRINT #63" THE CODE, ...e..6 2" 
30462 IF CODES1 THEN POSITION LA, L2PRINT 4p" VES"™ 
30465 IF CODE®0 THEN POSTTICN 14,12P RINT 96;"N0." 
3070 POSITION 1,23PRINT FO3°SPEEQCHPND..."SSPELOG", 29 
9072 TF SPEED<10 THEN POSITION 15,2tPRINT b4y"., 2" 
3080 POSITION 1,3:PRINT #6; "™DELAY(SED),..°;0HLATE™ 2% 
3085 IF DELAYSINT(OELAY) THEN POSTTTON 15,S3:P RINT $03" LF 
3090 POSITION 1,4%PRINT #45"C.WeTONEL. . e."3 TONLE. 3” 7. 
3100 POSTTION 1,951PRINT @435"C.W.STGNAL,. S/"SHKE" 2" 
3110 POSTTION 1,4tPRINT @S3°C HK LETYERS. 46, 2" 
9112 IF CHL=1 THEN POSITION 19, 63PRINT Bay“ VES" 





BIRR Vip oie 














eee 


eee ee 








ATARI COMPUTER NEWS ae P. 





Bais oF cw ed Teo ITOH 14,47 bd ae RN iy 3 
ise eee NL ,7ePRES aT Talee Witwonedheresatts 4 see iPOSTTION 17 ,S{PRINT 941° “2POSETZON 17.73FRINT 8617S FOR I20 TO 30:neEx 
S12? TF CMN=t THEN POSITION 14, 77PRINT 06: * TQOLND 00079 rf 
‘QUTS If CuNes THEW pestTTON sey ean seienore iy SM ER (93279) 25 AND CHN=1 THEN SOUND 0,150,10,5:COSUE 3430 
BIST PUSTIION 2, GPRINT 46; TUTOR LENGTH, “PF TINE aA10 IF PEEK(23279) <5 AND CHNeD THEN SOUND 0,30,10,5:GOSUB 3440 : 
BLP TP FINE<200 THEN FOSITION 16, 8iPRINT bbs". 7 ais IF PEEK(S3279)=6 THEN Zaz+itIF Z>10 THEN SOUND 0,30,10,5;GOTO 3450 
BIS TF TIMES? THEA POSITION 17,OtFRINT 865° 2” 3420 GO10) 3405 os sGQUND 0 4 
3i40 POSTIION 1, 95PRINT $4; "USE SELECT/START 2° 5430 POSTTSON 14,7¢F RINT 14;°NO."3CHNSOtFOR I=0 TO 30iNEXT I:SQU +0,0,0:RETUR 
DiS) NOS ayeaeeesCLeECi/START Hea eexwans Fy : 
sth res Th a0r AP, ATPRINT 8S5°<* 3440 POSITION 14+7:PRINT POI" YES" :CHN@LSFOR 120 TO 30:NEXT IiSOUND 0,0,0,0:RETUR 
$140 IP PEEKISI279)9S AND CODES1 THEN CODE<0iF a “NO.” 
w,150,90,53FO8 soe False NEXTAS t OSITION 14,11 RINT #6$"NO.°3SOUND en IF cuLe0 AND CMN=0 THEN SOUND 0,7.0,10,93FOR I=0 TO 40:NEXT ISSGUND 0,0,0,0; 
31465 IF PEEK(SA279I=9 AND CODE<O THEW CODE=11POSITION “YES! ; 
0,2,19,S1FOR ted 10 B0INEXT I 9 CST ERINIA US yee a! SOUND ammCDLD 387 tyue1 AND CHNeS. THEN HIXEO=t 
3166 SOUND 0,0,0,0 3454 IF CWLCCHN OR CHL>CHN THEN MIXED=0 
aes papneniseaneia AS sey Mapp ele ; SacoRCoLaiesss PRINT #63 GoTo 3350 
be TV ISS A D&«<0 THEN FOSTTION } wom y TION 1757: “ “4C0TO 
1POR Ted TO J0INEXT raaarena ied UE 0 STA SA CCIE STD: ORS AYE oe POSITION 17,7:PRINT #63" "3POSITION 17,8:PRINT #os"<"2FOR I=0 10 30tNEX 
3190 GOTO 3148 T T3SOUND 0,0,0,0 
BiSS SOUND 9,0,6,03POSITION 17,27PRINT 063° °” nags IF PEEK(S3279)=9 THEN TINE=TINE+10:SOUND 0,30,10,5:GOSUB 3500 
3190 IF PEEK(SQ279)°S THEN SOUMD 0,20,10,5:COSUB 3210 3490 IF PEEK(S9279026 THEN Z=Z+1:2F Z>10 THEN SOUND 0,30,10,5:GOTO 3510 
Sis TF PERN (SS279I96 THEN PeZ+1tTF 2>10 THEN 3220 9495 GOTO 3485 
3200 GOTO 3199 3500 TF TIME>430 THEN TIHE=10:POSLTION 16.8:F RINT $63.08 
S2iD SPEEN=SFELO+1ITF SPREO°I0 THEN SPEED=S 350% POSITION 14,8:PRINT 46; TINE:FOR T<0 10 AS$NEXT I:SOUND 0,0,0,0:RETURN 
SPi2 RATESINT{CAL /OPCED»?) aai0 Z=0tPOSITION 17,0:PRINT 463" “:POSITION 17,9:PRINT #63"<"3FOR I=0 TO 30:NEX 
3215 POSTINON 1S, 2sPRINT €67°."3POSITION 14,2:PRINT tS;SPLEDIFOR Teo TO 3ornext 2 TESOUND Oona 
TISHUND 0, 0,0, OT RETURN 3518 TF PEEK (5327925 THEN SOUND 0,70,10,SiFOR I=0 TO 30:NEXT I:GOTO 3000 
Bese pe ussoune 0,90,10.5:POSITION 17,2:PRINT 963" "tFOR TO 10 30:NEXT 1:souND 0 3920 JF BEEK (5327926 THEN SOUND 0,30,10,5:FOR I=0 TO 30;NEXT I?SOUND 0,0,0,0:C0 
20,0, To 5000 
aaa poeminen 17,93PRINT 43%" 3525 GOTO 3515 ine Gan 
"EN(S92792=5 THEN DELAY=DELAY*+0.13SOUND 0 A000 REM =xxxTHE HORS KEAKKKAK ARK 
Brae IF PEEK ISS2790=6 THEN Zez412IF Z>10 TEE NACENS Teva oniecsrcoToraz4$ A008 GRAPHICS 1416:SETCOLOR 4,4,1:SETCOLOR 0,13,10 
3233 GOVO 3230 eg 75 fe 4010 FOR D=0) 10 19tPOSITION O,O:PRINT $6;"x"3NEXT D 
ayes Ra DELATyS THEN DELAYe=D 4015 FOR O=0 TO 19:FOSITION Dy 221 PRINT #63"x°3NEXT D 
S POSTTION 16,9:PRINT $4;"0"tPOSITION 14,asPRINT 863 - ; A020 FOR D=0 10 22:POSITION 0,DIPRINT #6;"x"3NEXT D 

THSOUND 0,0, 8,0: E TURN rOIPRINT @63DELAYIFOR T=0 TO SO:NEXT Qos FoR pad TO 22:POSITION 19,DtPRINT 865" 4" SNEXT D 

SDiPOSIIION 17,35PRENT #63" “SPOSITLON 17,43PR :"<°3FOR , 4030 POSITION 1,1:PRINT 945" A x- Vo xax-" 
J I:SO0UND 6,0,0,0 : PASPRINT #63°<°3FOR Ie0 TO SO:NEX Si Coe eGertTON i,2:PRINT @43" B -xxx Hi xRW” 
2245 If PRENM(53279)<5 THEN TONE TONE+1:COSUD 3240 4040 POSITION 1,3:PRINT #43" C -x-x X -xx-" 
3250 IF PEEK(S3779)°6 THEM ZezeltIY Z>10 THEN SOUND 06,30,10,5:GOTO 3270 A045 POSITION 1,4:PRINT #63" 0 —xx Y -x--" 
3255 GOTO 3245 4050 POSITION 1,S:PRINT #63" E x Z --xx" 
3240 IF TOHE)99 THEN TONE =10 4055 POSITION 1,4:PRINT ibis i xx-x" ; 
3265 POSITION 14,4:PRINT #6; TONCISOUND 0,TONE,10,103FOR I= : tS 4040 POSITION 1,7:PRINT #65" G ~—» WxssSo 
10,0,07RETURN : q20203FOR Ind TO 10°NEXT ISSOUND 0. SYA \ cere osTTTON| I, G:RRINT 930M xexx 2 2K=-—” 
DFO Z=DIPOSITION 17,4$PRINT $63" “POSITION 17,53PRINT #6;"<"2FOR 120 TO 30:NEX 4070 POSITION 1,7:PRINT #63" I =x 3 xxx--" 
T ITHOUND 0,0,0,0 4075 POSITION 1,10:PRINT §4;" J x-~- 4 Xxxx-" 
3275 IF PEEK (532790=5 THEN RX=RX-13COSUB 3205 A080 POSITION 1,113PRINT #63" K -x~ 5 xaxxx" 
320d IF PEEK (93279)=4 THEN Z=2+131F Z>10 THEN SOUND 0,30,10,5:COTO 3350 4085 POSITION 1,12:PRINT #63" L x-xx & -xxxx" 
3284 GOTO 3275 4090 POSITION 1,13:PRINT #63" H -- 7 --xxx" 
R2B5 TF RX<3 THEN RX=9 4095 POSITION 1,14:PRINT #63" N -* @ ---xx" 
aon POSITION 14,5iFRINT #4:RXISOUND 0,30,10,5tFOR I=0 TO 30:NEXT T:SOUND 0,0,0, 1108 POSITION 1,1S{PRINT #63" Q --- = 9 =~~==" 
0 4105 POSITION 1,14:PRINT #43" P x--x 0 ----- “ 
2295 IF RX%=9 THEN SIGNAL|10!QRN=0 4110 POSITION 1,17:PRINT #6;" Q@ --x-" 
3300 IF RX=9 THEN SIGNAL©10:ORH=1 4115 POSITION 1,19:PRINT #65" R x-x" 
3305 IF RX=7 THEN SIGNALE?tORM=2 4120 POSITION 1,19:PRINT #63" S xxx x = DIT" 
3310 IF RX=4 THEN SIGNAL=9:0RH=3 4125 POSITION 1,20:PRINT #65" T - - = DAH" 
3815 IF R¥=5 THEN SIGNAL=8:QRN=4 4130 POSITION 1,21:FRINT #63" U xx-" 
3320 IF RxX=4 THEN SIGNAL=7:QRM=5 4150 IF PEEK(53279)<>7 THEN 4200 
3325 IF Rxe2 THEN SIGNAL=S:QRH=6 4160 GOTO 4150 
3320 If RX? THEN SIGNAL*4:QRM=7 4200 FOR T=0 10 5 ‘ 
3940 If Rx=1 THEN SIGNAL=33QRH=7 A210 FOR V=200 TO 10 STEP -20 
3345 RETURN 4220 SOUND 0,¥,10,5:SOUND 1,V+1,10,S:SOUND 2,V+2,10,5:SOUND 3,V+3,10,S!NEXT VINE 
3350 2=07POSTTION 17,S:FRINT #63" “SFOSITION 17,63PRINT #6; "<"3FOR Is0 TO SOiNEX XT T 
T I:SOUND 0,0,0,0 4230 SOUND 0,0,0,03SOUND 1,0,0,0:SOUND 2,0,0,0:SOUND 3,0,0,0;CODE=0:GOTO 3000 
3255 IF PEEK (S3279)=5 AND CWL=1 THEN SOUND 0,150,10,5:COSUB 3380 S000 LENGTH=O!GRAPHICS O:SETCOLOR 4,12,7:SETCOLOK 2,0,0:SETCOLOR 1,0,0:POKE 752, 
3340 If PEEN(S3779)=5 ANO CHL=0 THEN SOUND 0,30,19,5:COSUB 3390 1$RETURN 
3365 IF PEEN(S32790e4 THEN ZeZ+121F Z>10 THEN SOUND 0,30,10,5:G010 3400 5010 REM xxxxxxxxxx C.S.BARLOW xxxxxxx 
3370 COTO 3355 5020 REM xxxxxxxxxx C.S.BARLOW “xaxaxx 
3300 POSITION 14,6:PRINT $4;"NO."{CHL=03TYPE=103FOR I=0 TO 3O:NEXT TiSOUND 0,0,0 5030 REM xxxxxxxxxx C,S,BARLOW xxuxxxx 
+ Os RETURN 5040 REHM xxxxxxxaxxx C.S,BARLON xxxaxuxx 


3390 POSITION 14,6:PRINT 86S "YES" CHL=12TYPES36°F OR I=0 TO 3O:NEXT I3SOUND 0,0,0 5050 REM xxxxxxxxxx C.S.BARLOW Kxxaxxx 
5060 REM xxxxxxxxxx C.S.BARLOW xaxxxux 


Jawbreaker is a fascinating new disk based game for the ATARI 
personal computer. 

it will run on an 800 machine with an 810 disk drive and a joystick. 
The object of the game is to move your player through a maze whilst 
‘eating’ sweetsin the process. Quite a simple game it may appearat first 
sight, however things are made more difficult by the fact that you are 
being chased by a number of unfriendly faces, who if successful in 
catching you, promptly remove all your teeth, without which you cannot 
continue to eat’ sweets. 

You have only three sets of teeth before the game ends. If you manage 
to eat ail the sweets on the screen your teeth are given a quick brush 
(guaranteed to bring a smile to your face). 

Fach screen full of sweets gets progressively more difficult to eatas the 
chasing faces get faster and faster. Some help is given to you in the 
form of a spare set of teeth if you survive the third round. 


A combination of speed, colour and some highly amusing graphics | Rd el cH | frac Poa WS 72 jaweee'o 
characters results in a totally rivetting game. e = op | | oft, ed] 9 [] Sit 
Character movement through the maze Is achieved by using player ™ cs) Mf 12229 2@0 ersalll 
missile graphics so that movement is both continuous and very ~~ am Behe # Gis ant 





smooth. e00058 
Order As BQ26D (Jawbreaker) Price £22.95. 


THE U.K. ATARI COMPUTER OWNER’S CLUB 


(An independent user’s group) 


Now you can join the U_K. Atari Computer Owner's Club for just subscription to: Graham, Maplin Electronic Supplies Ltd, P.O. 


£1.60 a year. Every three months you'll receive a copy of the Box 3, Rayleigh, E [ rihasch A, othe 
club's ie magazine packed with information about yourAtari. order code GG25C) See AS 


ff you own an Atari, join the club now! Please send your 
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Super Breakout 
For one or two players using paddles, this 
game cartridge contains nine different 
ames. Games 1, 3, 5, 7 and 8 are for one 
player whilst games 2, 4, 6 and 9 are for 2 
players. Games 1 and 2 are standard 
Breakout. In games 3 and 4 you have two 
paddles and two balls are served: this is 
Double Breakout. Games 5 and 6 are Cavity 
Breakout. You have two paddles, but only 
one ball is served. However, two other balls 
are trapped in the wall. You must knock the 
bricks out to release the balls, then use those 
balls as well. 
Game 7 is Progressive Breakout. When this 
game begins the playfield contains four rows 
of bricks at the top of the screen, followed by 
four blank rows, then four more rows of 
bricks. As the game progresses the walls 
move towards the bottom of the screen and 
new bricks enter the top of the playfield. 
Games 8 and 9 are especially easy versions 
of standard Breakout for young children. 
Order As AC48C (Super Breakout) 
Price £29.95 









Kaboom! 

For one or two players using paddles, this 
game cartridge contains two games. Game 1 
| is you versus the “Mad Bomber” and game 2 
is you and a friend taking turns against the 
Mad Bomber. The bombs are falling all 
around you and you must catch them in one 
of your three buckets of water. Each group of 
bombs dropped is more difficult to catch 
than the group before, but it scores more 
points. If you drop a bomb, all the bombs 
explode and you lose one of your buckets. 
Score over 3,000 points and you can join the 
Activision “Bucket Brigade”, but to reach 
maximum points may be more difficult as 
the game scores up to 999,999! 

Order As AC49D (Kaboom!) Price £19.95 
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ATARI VIDEO GAME 
Latest Cartridge Details 


This month, details of five new cartridges and some advance 
information on cartridges to be released during 1982. 
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Freeway 
For one or two players using joysticks, this 
game cartridge contains eight games. In 
each game there are ten lanes of traffic, five 
in each direction. Your task is to get your 
chicken across the road in the shortest 
possible time. In games 1 to 4 the amountof 
traffic on the road and the speed at which 
they move gets higher as the game number 
gets higher. Games 5 to 8 are similar, but the 
speed of the traffic in each lane changes at 
random. Each game is accompanied by the 
sounds of a freeway: the drone of car and 
lorry engines and the toots from the horns of 
the vehicles. All games are for 1 or2 players. 
Order As AC51F (Freeway) Price £19.95 


THE VIDEOGAME SYSTEM: 
| NMANUFACTURED BY ATARI ING 


Laser Blast 


For one player using a joystick controller, this 
game cartridge contains one game with four 
levels of play. The difference between games 
is how rapidly the speed and firing rate of the 
enemy ground attackers improves as the 
game progresses. You control a spacecraft, 
firing your laser blaster at the enemy forces 
on the ground. Flying low to the ground will 
help you keep under the enemy's radar and 
undetected. However, each new wave of 
enemy attackers has a stronger force field 


which gradually pushes you away from the. 


ground making you an easier and easier 
target. Now you must be very quick to avoid 
the enemy fire. 

Order As ACSOE (Laser Blast) Price £19.95 


Dragster 

For one or two players using joysticks, this 
game cartridge contains 2 games. Ingame 1 
the dragster steers straight ahead, but in 
game 2 it is steerable. Both games are for 
one or two players. You're on the starting line 
and the clock is counting down to zero. You 
must get to the finish line in the shortest 
possible time. To do this you mustclutch and 
shift through four gears always keeping your 
revs as high as possible. But watch your 
tachometer. If the revs stay too high for too 
long, you'll blow up. 

Order As AC52G (Dragster) Price £19.95 


es ASION CARTRIDGES ARENOT 
>”. |) SMANUPACTURED BYTATARI INC 
“\ >>. UACHIVISIONIWARRANTS THAT THEY ARE: 
/\ 2. [COMPATIBLE WITH THE ATARI SYSTEMS 
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Coming Soon 

War Lords 

Now planned for release in early February 
this cartridge has 28 games and uses paddle 
controllers. 

Order As AC44X (War Lords) Price £29.95 


Lots More Titles 

There are lots more exciting new titles 
planned for release this year including Hot 
Rox, Berserk, Yar's Revenge, Pacman, 
Defender, Foxbat, Adventure |, Adventure tt 
and Bridge. Full details in the next Maptin 
Magazine. 
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* Save petrol with this easy to build device. 


ith the price of petrol continuing 
on its upward spiral, any device 
¥ which can offer some means of 
economising on fuel consumption must 
be a winner! This mph meter uses 
readily available transducers and pro- 
duces a continuous display of fuel 
consumption under all driving condi- 
tions. Using the meter, it is thus 
possible to compare the petrol used 
when accelerating and cruising at 
speed; it is also possible to find the 
driving conditions which yield the 
optimum fuel consumption. 

The basis of the design is two 
transducers; one transducer produces 
a signal in response to the flow of fuel, 
whilst the other is connected into the 
speedometer drive cable and gives an 
output which corresponds to road 
speed. The meter takes these two 
signals and produces 4 continuous 
digital display of miles per gallon of fuel. 


Circuit 


The signal from the speed trans- 
ducer is first “cleaned up” and then 
used totriggera monostable, formed by 
iGlc and 1d, which has a very short 
time constant. At the same time, the 
signal from the fuel transducer is used 
to clock the divider, IC6. The chosen 
output from the divider is then used to 
trigger the dual monostable, C5, in the 
folloyvang manner, 2 positive going edge 
on pin 4 produces an output positive 


| ' ” pulse of about 1ms duration on pin 6; 
82 


* Discover your car's most econom 
* Large easy to read LED display. 


this is connected both to pin 11 of ICS 
and pin 2 of IC6, triggering the second 
monostable on the falling edge and also 
resetting the divider. The same output 
is used as the latch signal for the 
display counter/driver. The two out- 
puts, Q2 and Qz2, from the second 
monostable are used to reset the 
display counter/driver and inhibit the 
Sans oscillator circuit via |C2c and 


The purpose of the oscillator formed 
by ICla, 1b and 2c and the gated flip- 
flop formed by !C2a, 2b and 2d is to 
enable the display to be calibrated to 
give a true reading and provides a 
means of taking intoaccountthe variety 
of different gearing ratios between 
engine and road wheels and the speedo 
drive cable. 


During the counting period, set 
according to the position of link ‘A’, this 
oscillator, in combination with IC3 and 
1C4, produces a series of pulses which 
are counted by IC7. By selecting a 
suitable link “B’, a wide Variety of gear 
ratios may be accommodated and the 
unit calibrated accordingly to give an 
accurate reading of miles per gallon 
The series of pulses counted by IC7 are 


then displayed at the end! of the ~ 


counting period by applying the latch 
signal. When IC6 is reset and the whole 
process commences again. |C7 and the 
associated transistors TR2, 3 and 4 
provides all the necessary signa 

drive an LED display. pcg '° 





ical cruising speed. 


Construction 


Fuel Flow Transducer 

This has to be fitted into the fuel line 
between the pump and the carburettor; 
it is not sensitive to the direction of fuel 
flow but it is recommended that it be 
positioned with the flow axis vertical to 
allow air bubbles to escape. It should 
not be mounted where it will be 
subjected to excessive heat (obviously!) 
or where ingress of water could be a 
problem. The connecting cable is 
colour coded: 
Red: to +5V, through a current limiting 






Return 


Block off 
return 






Figure 2. Pipework for fuel circulation systems: 
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Figure 1. Circuit diagram of mpg meter. 


resistor (included in the main circuit). 
Blue: signal output. 
Screening: connected to ground (OV). 
Many modern cars have fitted some 
form of continuous fuel circulation 
between the tank and carburettor. This 
is to prevent evaporation of fuel and 
comply. with various Federal and 
European regulations on emission con- 
| a trol. In order to give a sensible reading, 
, the fuel flow transducer must only have 
, fuel passing through it which is used by 
the engine, and not that in continuous 
circulation. To achieve this it may be 
necessary to slightly modify the pipe- 
work, usually by fitting some form of 
| bypass between “flow” and “return” 
and fitting the transducer in the arm 
taken from the “flow” side, as in 
| ’ Figure 2. 
This method may also be used on 
| cars fitted with fuel injection, by placing 
| the transducer in same position relative 
to the metering pump, i.e. in the low 
ls pressure feed line. (CAUTION: Under 
no circumstances attempt to fit it in the Flow transducer fitted in fuel line. 
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high pressure injector lines!) Care 
needs be exercised here as the feed 


pressure is important to ensure correct- 


filling of the metering pump and 
without a constant flow through the 
pump, trapped air or vapour bubbles 
can present a problem. 


| 
| Speed Transducer 
| To fit this, remove the speedo cable 
and cut the outer sheath at the point 
; where it is intended to fit the trans- 
| ducer; again, keep it away from heat 
and/or water. Make a second cut, 
i removing %” of the sheath from one of 
| the cut ends and discard. Remove any 
burrs from the sheath ends. Remove 
i any oil or grease from the inner core 
: and replace it into the short sheath 
; section. Place the transducer cable 
| clamps (not included in the parts list, 
but use small jubilee clips or similar) on 
both ends of the transducer. Insert the 
loose end of the cable core into the 
single terminal end of the transducer 
and push through the internal friction 
pushing. This can be a tight fit, so take 
care not to kink or distort the inner 
; cable. Tighten the clamp, but make 
; sure the core is Still free to rotate; some 
‘ sheaths will require insulating tape 
i wrapped over the end to make up the 
diameter to obtain a firm grip. Feed the 
loose cable core into the long sheath 
{ section until it also seats into the 
transducer and tighten the clamp 


| __ carefully. Before refitting the speedo 
h cable to the vehicle make sure the inner 
core does not bind in any way — there 












should be about 1mm of free move- 
ment along the axis of the transducer. 
Any tightness or binding will cause 
excessive cable wear Or oscillation of 
the speedo indicator needle. This is an 
‘operation which need s to be performed 
with care, making sure, for example, 
that there will be enough room for the 

transducer in the position it's intended 
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Figure 3. Malin PCB track layout and component overlay. 


to fit before cutting the outer sheath. 

Two PCBs are required. One is a 
display board and ideally should be 
fitted into the car dashboard, the other 
is the main logic board which holds all 
the major components and may be 
mounted in any convenient place out of 
sight. It is connected to the display 
board by only 5 wires. Note that one of 
the corner fixing holes in the main 
board is in the PCB OV line, sothat if the 
PCB is fixed to the car chassis the OV 
line will be grounded. 

Construct the main PCB. First insert 
all links (only some of links Al-7 and 
B1-8 will need to be made). Next fit IC 
holders, resistors, diode, transistor and 
capacitors, taking note of polarisation. 
Mount REG.1 onto the PCB. Smear the 
mica washer both sides with Therm- 
path and position onto the vaned heat- 
sink. Bend REG.1 over onto heatsink 
and bolt through the PCB. Finally, fit 
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Veropins and ICs. 

Now construct the display board. Fit 
all links, resistors and transistors, then 
fit displays noting that on the side of 
display 1, the ‘M’ in the code number 
relates to pin 1 and for display 2 the dot 
on the display is next to pin 4. 

Finally fit the IC holder and IC7 and 
insert Veropins from the component 
side so they protrude from the rear for 
ease of wiring. 


Calibration 


To ensure that the display gives a 
true reading, it is necessary to set the 
links between IC3 and IC4 to give the 
required scaling factor. To do this 
accurately the speed of rotation of the 
speedo cable needs to be known at, say, 
30 mph. Sometimes it is possible to 
obtain such information from the 
manufacturers, when itis often given as 
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Figure 5. Calibration circuit. 


the number of turns per mile travelled. 
If this is not known, then the meter itself 
may be used to measure the required 
output frequency from the speed trans- 
ducer. To do this, omit IC6 and set link 
‘B’ temporarily to position ‘I’. The circuit 
shown in Figure 5 can then be used to 
provide pulses for ICS. 

Measurement of the output fre- 
quency is obtained by first driving the 
car at a constant speed of 30 mph, 
indicated by the speedo; the push 
switch is closed and then opened atthe 
start of a timed interval of 10 seconds. 
At the end of this time the switch is 
closed and allowed to open on the ten 
second mark. The display should then 
show the required frequency (ignoring 
the decimal point on the display). The 
value should be expected to be in the 
‘range 100 to 200Hz and it would be a 
00d idea to take an average of several 
‘Such readings. 

_ The scaling factor for the counter 
circuit can then be found from the 
following equation using the appro 
priate values: 


8.5 x 3000 =n 
XxY 


where X is the division ratio of the 4024 
divider selected, Y is the frequency 
Obtained above and n is the scaling 
factor. For example, if the divider !S set 
On °8' and the frequency at 30 mph 's 
140Hz, then 


+ 


8.5 x 3000 = 22.76 
be 8 x 140 

This must be rounded to the nearest 
ole number, in this case 23. 

factor is set by connecting the 
March 982 Maplin Magazine 


Sais 


































iY 


i . 
GO 


appropriate links between IC3 and IC4, 
each link having the following “value”: 


junke [1 [2[s]a{s[6]7] el 
| vatue [1 [2 [4 | 8 [16 | 32] 64 |128 


So to set a scaling value of 23, the links 
number 1, 2, 3 and 5 would be made; 
i.e. value = 1+2+4+16 = 23. 

If it is chosen to set the 4024 divider 
to some ratio other than 8, then the 
scaling factor would need to be altered 
accordingly. The choice is not critical, 
but it should be remembered that 
whilst low division ratios will give a more 
instantaneous reading of mpg, such 
variations as fuel pump surges will give 
a fluctuating display; higher division 
ratios will allow more time for these 
variations to be averaged out, and a 
ratio of 8 is suggested as a starting 
point. a 
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MPG METER PARTS LIST. 


Resistors — all 44W 5% carbon unless specified 


Ri 10R 3W wirewound 

R2 47k 

R3,10 4k7 2 off 

R4,5,12-19 10k 10 off 

R6,11 56R AW 2 off 

R7 15k 

R8,9 220k 2 off 

R20 220R 

R21-27 22R 7 off 

Capacitors 

: 680nF 35V tantalum 2 off 

C3 100uF LOV axial electrolytic 

C4,7,10 470pF ceramic 3 off 

C5,6,8,9 10nF monocap 4 off 

“ Semiconductors 

ICL 4001 BE 

iC2 4011 BE 

1c3 4520BE 

ic4 4068BE 

1c5 4098BE 

IC6 4024BE 

C7 74C925 

REG. 1 uA7805UC 

Dl 1N4001 | 

TR1 BC548 

TR2,3,4 BC141 3 off 

Miscellaneous 

DISP.1 DO display type C 

DISP.2 4" display type 4 
Vaned heatsink 
Kit ‘P’ plas ; 
Small thermpath : 
DIL skt 14-pin - 4 off 
OL skt 16-pin - 3 off 
Veropin 2141 sh 18 oft 
Flow sensor 7 

(Seeedlsaigay a 


A complete kit of parts Is available. Order As LW67 
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X (MPG Meter Kit) Price £44.95 















































(W1OR) 
(M47) 
(M4K7) 
(M10K) 
(SS6R) 
(M15K) 
(M220K) 
(M220R)} 
(M22R} 


(WW59P) 
(FB48C) 
(WX64U) 
(YYO8J) 


(Qx018) b 
(QXO5F} 
(QX33L} 
(OX248) 
(QX29G) 
(QX13P) 
(QYO8S) 
(QL314) 
(QL73Q) 
(Q873Q) 
(QB38R) 
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vt. 


(BYo8y} 
(FRA) 
(FLSSN) 
(WR23A) 
(HQOOA) 
(BLISU) — 
(BLI9V) 
(FL21N) - 
(YX86T) &. 
(YX8SG) 
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_ plastic cabinet with silver trim. Fitted with a 


Oa As YL42V (Filter Choke) Price £1.99 


“RF gain control 


A good quality CB transceiver to the U.K. gfe CK) 


specification (CB27/81). Similar to sets connector : 
selling at £79.95 we have cut out the *Extension speaker socket (3.5mm jack 
importers and wholesalers margins by im- required) | 


porting direct, tosave you up to £30. All units 
are tested in our laboratory before despatch. 
Here's a run-down on the facilities offered. 
*40-channel 27MHz FM 

* Transmit power/received signal strength 


* PA speaker socket (3.5mm jack required) 

* Supplied complete with microphone, fixing 
brackets for unit and mic, connecting 
leads with fuse and instruction leaflet 
with 10-code etc. 


meter This excellent unit will be available from 
* Public address/CB switch mid-March at this amazing price inclusive of 
* LED channel indicator with dim control VAT and P&P. 
parecelvenvOllme;contros Order As AF46A (CB Model GT-868) 

4W output ‘Price £49.95 


GB Power Supply 


Many of the tower priced power units offered 
for sale are very dangerous, but this unit 
meets the British safety standards. The unit 
will easily drive any CB set and all acces- 
sories. The power unit will deliver a regulated 
13.8V at any current up to 3A continuous, 5A 
surge. It is short-circuit protected and is 
fitted with a fuse. There is an on/off switch 
and power on indicator and approx. 2m of 3- 
core flex for connection to 240V mains. 
Overall size 155 x 115 x 60mm. 
Order As XG10L (12V 3A Power Unit) 
Price £16.95 


CB Extension Speaker 


A deluxe CB extension speaker in a black 


5x3in. speaker rated at 8W, 8Q. Supplied 
complete with adjustable mounting bracket 
and approx. 2.5m lead terminated in a 
35mm plug. Overall size 147 x 104 x 
100m 


m. 
Order As YK29G (Ext CB Speaker) 
Price £7.45 


Car Stereo and CB Noise 


Filter 

A high inductance choke designed to be 
connected in series with the 12V power 
supply line of a car stereo or CB set. A 
capacitor is also included which between 
them reduce alternator and ignition noise. 
Supoied with instructions. 
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* Microphone with curly lead and locking 













TVI Filter i 


A high quality filter designed to be inserted 
in the aerial leads of TV sets suffering from 
interference from CB transmissions. The 
filter is peaked to reject signals from trans- 


- mitters operating on 27 to 28MHz while 
-giving a very low insertion loss to UHV TV 


signals. The unit plugs directly onto the end 
of the existing TV aerial lead. 


Order As YL43W (TVI Filter) Price £5.25 
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Noise Filter System 


A unique combination of filters designed to 
eliminate interfering noises from various 
sources in the car. The ignition noise sup- 
pressor plugs directly into the distributor 
cap and is inductive rather than the usual 
resistive type thus keeping the DC spark 
voltage high, but offering very high reistance 
to hf signals. The normal type of resistive 
suppressor does reduce the efficiency of the 
engine and makes the car harder to start in 
cold weather. A large filter is included for 
connection in the live and return paths of the 
power supply to the CB set giving a very high 
immunity to noise entering the set by this 
route. An alternator noise filter and gene- 
rator noise filter are also included. The one 
not required by your car can be used to 
suppress for example the turn indicators, Or 
windscreen wiper motor etc. The units are 
attractively packaged and supplied with 
detailed instructions. 
Order. As YK30H (Noise Filter System) 
Price £10.95 
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Antenna Converter 
Now you can use your existing car aerial to 

ive and transmit from your CB set. 
Simply unplug aerial from radio and connect 
the three leads supplied with the converter 
asishown In the instructions. The leads are 
3 terminated with correct plugs and 
sockets for direct connection. A mounting kit 
is supplied. The front panel of the 
converter has a switch for CB or radio, an 
SWR adjustment control and an indicator 
jamp that should light when transmitting. 
Overall dimensions 85 x 60 x 50mm. 
Order As YL44X (CB Aerial Converter) 

a Price £7.25 




























C€B/Car Radio Aerial Coupler 
This unit enables the CB and radio set to 
share the one CB aerial. The existing CB 
aerial connects directly to the socket on the 
coupler whilst two leads are provided, one 
terminated in a standard plug for direct 
connection to the CB set and one terminated 
ina car aerial plug for direct connection the 
radio set. Trimmers for the CB and the radio 
can be adjusted through holes in the front of 
e coupler. Overall size 67 x 46 x 30mm. 


Order As YQ73Q (CB/Radio Aerial Coupler) 
ies Price £5.49 











Ree Ah ee 


CB Aerial Matcher 
A very useful accessory for all CB sets as 
ah adjustment can greatly Lh ea 
matching of rig to aerial. Fitted w! 
$0239 sockets, the unit is rated at 100W. 
Overall size 78 x 55 x 40mm. 


Order As YQ74R (CB Aerial Matcher) 
a Price £5.25 
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Dummy Load 


A dummy load rated at 30W for testing and 
setting-up CB and amateur radio trans- 
ceivers. The dummy load has a nominal 
502 impedance and is terminated in a 
PL259 plug. g 
Order As HL94C (30W Dummy Load) 

Price £6.75 
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SWR Meters, Mount an 
Rubber Duck 


Check out our large range of excellent SWR 
meters and testers shown on pages 294and 
295 of our catalogue, our magnetic base on 
catalogue page 20 and our 27MHz rubber 
duck that was described in a recent news- 
letter. The price of the rubber duck is shown 
under ‘Aerials’ in our new item price liston 
page 37 of this magazine. 
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More UHF Plugs and Sockets 


In addition to our existing range of UHF-type 
plugs and sockets shown on page 77 of our 
current catalogue, we are introducing five 
new types. ; 


Right-Angle Plug (PL259) 
A standard PL259 plug with a right angle 
cable input and reducer for connection to 
RG58/UR76-type cable. 
Order As HL95D (RA PL259 Plug) 

Price 85p 


Quick-Connect Plug (PL259) 

This adaptor has a $0239 socket into which 

a standard PL259 plug connects. The other 

end of the adaptor is a PL259 plug without 

the usual screw fixing. Instead there is a 

sprung surround so that the plug may be 

push fixed onto the socket for quick con- 

nection and disconnection. 

Order As HL96E (Quick-Connect PL259) 
Price 99p 


GROUND PLANES 


For aerials not mounted on vehicles, a 
ground plane must be provided which could 
consist of two or more pieces of 32/.02 wire 
(or similar) stretched radially away from a 
meta! plate on which the aerial is mounted. 
The wires should be connected to the plate 
(which should already be in connection with 
the outer screen of the feeder cable via the 


aerial mounting) and each should be atleast 
9m long. Adjust the lengths and position the 
wires to obtain the lowest SWR reading, The 
position of the feeder may also have an 
effect. It should be easy to obtain readings 


better than 1.5:1. . 
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Female T-Adaptor 
Adaptor to couple three PL259 plugs to- 
gether. 


Order As RKOOA (UHF Female T Adaptor) 
Price £1.75 


Lightning Arresters Adaptors 

On both these adaptors a termina! 
is attached for connection to earth. In the 
event of a lightning strike, the current is 
diverted to earth thus protecting the equip- 
ment. Two types are available. 


Female/Female 

A straight through adaptor for connecting 

two PL259 plugs together with provision for 

connecting an earth wire. 

Order As RKO1B (UHF Adaptor FFLA) 
Price £1.65 


Male/Female 

A straight through adaptor for connecting a 

PL259 plug to an $0239 socket, but with 

provision for connecting an earth wire. 

Order As RKO2C (UHF Adaptor FMLA) 
Price £1.75 





Note that large metal objects such as water 
tanks will affect the performance. ft is also 
important to note that if the SWR reading is 
worse than 3:1 when you begin, then 
transmit for as short a time as possible. You 
will need to have the metal plate supported 
about 3cm above the ground in order to give 
clearance for the fixing and cannector. 
There are two allen screws in our CB aerial 
which when loosened allow the rod to be 
extended or shortened slightly. This adjust: 
ment may also be used to improve the SWR, 
It should therefore be possible to reach an 
SWR of 1:1 on channel 20 by careful 
adjustment. 
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CB EQUIP 


With all these microphones, ere plug to uit 
B set is required, See ee 


77 (Locking Co Anectors). 


Hand: Held Power Mic With Roger Be 

Ah microphone with itera 

2 wered by.e standard PP3 bat tte 

| ). Aninternal switch is prov 

thatim e changed over if battery is silat 
led sot cr 


ar at Gai sup- 
ntrol iS fitted anda 


ae Beets 


. The compressor allows maximum 
gnals (full deviation) at all times 
usr When the transmitter 


outotaevel -28dB 

Max output: 40mV 

Impedance: 3k 

Frequency response: 300Hz to 8kHz 

Compression level: 40dB 

Cable: .8m coiled 4-core screened lead 
i ons: 96 x 60 x 40mm 

Weight: 225g 

Supplied with connection diagram. 

Order As RKO4E (Power Mic DM311P) 

Price £13.95 


Base Station Microphone With Level Meter 
A base-station microphone with built-in pre- 
amplifier powered by a standard PP3 battery 
(not supplied). A slide volume control is 
fitted and a red LED lights when trans- 
‘mitting (if battery OK). A slide tone control is 
also included and a transmitted signal level 
meter so that volume can be set accurately. 
A large transmit plate is provided along with 
a locking facility. The microphone head is 
vertically adjustable and the whole unit is 
built in a black diecast meta! body. 


Specification: 


§ ‘ 


Type: Dynamic moving coil uni-directional 
Output level: -35dB - 

Max output: 1.5V 

Frequency response: 250Hz to 8kHz 
Impedance: 1k 

Tone control: +10dB at 1kHz 

Cable: 1.8m coiled 4-core screened lead 
Height: 225mm 

Supplied with connection diagram. 

Order As XG12N (Base Station Mic 
BSA610A) Price £33.50 


CB Aerial 
‘aerial that meets the U.K. legal require: 


aerial has a 1.5m long stainless 
cee coil at the base. The 


( ae CB Aerial) 
” Price £13.95 
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external horns will sound along with 
NED)2. Turn the key switch to “dis-arm” 
and) both horns should stop sounding. 
Note) that the 12V external batteries 
supply the horn only, via TR2. When not 
muse, he current drain from Bl and B2 
is approximately SuA and will not effect 
the shelf life of the batteries greatly. 


Using The System 
arious systems for sensing and 
triggering the alarm unit are available 
and are listed in the parts list. Typical 
connections are shown in Figures 18, 19 
And 20. Note that for maximum security 
only. five switches,. each with a 22k 
resistor, should be used per input (10 
switches per module) and connected 
as in Figure 18(C). With 6 modules in 
lise, up to 60 switches can be accom- 
odated, using a two wire system, or 30 
switches using the 4 wire system. 
hatever method is favoured, refer to 
the break contact setting up procedure 
and adjust RV1 and RV2 on each 
module for half the supply voltage. Any 
st 














bd 


Please amend your 1981 catalogue as 
ollows: 

Page 17/18 

BW46A, 47B and 48C are replaced by the 
UP1300/W which is a wideband amp cover- 
ing the whole UHF band. The new amp gives 
atypical gain of 13dB and a much improved 
noise figure of typically 2.5dB. 

BW49D is replaced by the UP1300/V which 
hasa typical gain of 19dB and a 2.5dB noise 
figure. 

BW5OE is replaced by the PU1240 which is 
electrically the same as the PU102, butis in 
a box like YQ22Y and has co-ax sockets for 
both sides of the aerial lead, instead of screw 
erminals, making connection simpler. 
Page 20 

elescopic Aerial (LB10L) now only 4ft long 
and slightly thicker at base. 

Page 22 

Mains adaptor (YB22Y) and (XXO9K) are 
now the same item and should be ordered 
as (XX09K). This new adaptor will deliver 
300mA max and may be switched to any of 
the following voltages: 3V, 4.5V, 6V, 7.5V, OV 
and 12V DC. 

Page 38 
PB1 Black (LH14Q) is now Deine 
SUpplied moulded in grey not black plastic. 
Page 47 an 
AY17T and XY18U are now being supplied in 
Boo cusize. New size is 33 x 12in. (839% 


305mm). 

Page 70, a | 
Electric pump XY74R is now supplied 
jeumplete with a pressure gauge. 
Suppressor capacitor HWO02C is 1uF. 
Stereo headphone (LH85G) is now styled 
Slightly differently from the one shown In the 
Catalogue, 

104 

SAY Plug ( 57M) is bakelite and not nylon. 
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Wall mounted External Horn Box. 


form of shorting, bridging, reversing or 
cutting connections will trigger the 
alarm. 

If one input only, per module, is to be 
used, terminate the remaining input 
with a 22k resistor (see Figure 16) 
otherwise the alarm will keep sounding, 
with that channel switched in. 

Magnetic reed switches can be 
mounted into door frames and the 
magnet into the door directly opposite. 
Surface type reeds are available for 
metal frame works. 

Pressure mats should be placed 


AMENDMENTS TO CATALOGUE 


Page 107 
Touch Dimmer (FQ14Q) is 250W (not 630W). 
Page 115 

Order codes for Slotted Nuts are WL43W 
(Collet Rd Nut %in) and WL44X (Collet Rd 
Nut 10mm). 

RX38R, Ebonite Rod is now being supplied in 
nylon. 

Page 133 

Imm light guide (XR56L) now being sup- 
plied with black protective sheath. Overall 
dia. 2.2mm. 

Page 137 ' 

The spacesound units are now being sup- 
plied in slightly different sizes. 

Page 154 

BB67X (3600 VCF Mtg Bkt) should be 
included in the list under the heading 
“Mounting Brackets”. 

Page 182 : a 

Please note picture of stylus 29 is incorrect. 
The shaft is round not square. The picture of 
stylus 31 is also incorrect. 

Page 184 ; 
Musicentre kit C113 (LX03D) is supplied 
with one bottle of fluid only. 

Page 186 
eaeaetla Splicer (YW90X) Is now being 
supplied with one reel of splicing tape. 
Page 201 
QH55K (MJE2955) is now being supplied as 
T1P2955 and QH56L (MJE3055) as TIP3055. 
Please note VcBo is now 100V, Veso is now 7V, 
Ic (max) is NOW 15A, and the pin-out is now 
style .P3c. 

Page 229 

in suggested PSU for LM383, the top end of 
the Std Res 100R should be connected to the 
collector of Q1 NOT the emitter. 

Page 232 . . 
The pin-outs for the NE571 and TDA3410 
are swapped over. . a 


A < 
under carpets etc ensuring adequate 


clearance from furniture and metal foil 
strip can be fitted to glass panels. There 
will shortly be ultra sonic and micro- 
wave doppler detectors available and 
those will interface directly to the break 
contact module. 

Finally, remember that setting the 
modules to half (+2.5V) supply rail will 
allow detection of short circuits or open 
circuits, within the contact loop so 
make or break contacts may be accom- 
modated, using suitably placed 22k 
resistors. | 


Page 235 

The delay given by the TDA1022 is between 
re and 51.2ms and not as stated in 
ine 2. 


Page 243 
In Parts List C11 is BX11M price 9p. 


Page 245 | 

The IC pin numbers in the right-hand 
drawing under the heading LM3911 are 
incorrect. The left-hand drawing is correct. 


Page 255 
The pin numbers on the IC package drawing 
under the heading L200 are in reverse order. 
They should be in sequence with 5 atthe top 
and 1 at the bottom. 

Page 258 

QQ04E 6402 UART is now being supplied 
coded CDP1854ACE. These two parts are 
identical. 

Page 266 

Small Thermpath (HQOOA) is now supplied 

in 10g tubs. 
Page 276 

Dual rocker neon (YR70M) requires a pane! 
cut-out 29 x 22mm. 

Page 282 

Footswitch (LB64U) is supplied with a 
2.5mm plug fitted to the lead. 

Page 299 

Crimp tool (FY31J) is improved with an 
additional Lmm® stripper and crimpers for 
1.5, 2.5, 4 and 6mm press terminals. 

Page 301 

Needle file set (YW63T) now contains only 
10 files; there is one flat warding and one 
hand file, not two of each. 

Page 319 

The alphabetical order under S is incorrect, 

Semiconductor Finder’ should come after 

“Self-Tappers” : 


“SREP 
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Click Switch 


A neat, small and very low-cost push-switch 
in a matt black finish for direct PCB mount- 
ing. The switch has a smooth, gentle, but 
positive action with a clock-effect to let you 
know switch has operated. Action is single- 
pole push-to-make non-locking and one 
contact is connected to two pins, one on 
either side of the switch to ease PCB track 
layout. 

Specification: 


Contact rating: 10mA max. 

Contact resistance: S12 

Bounce, <=5ms 

Life: > 2.5x10° operations 
Key travel: 0.5mm 

Size of button. 12.3x12.3mm 
Height from PCB 11.5mm 

Pin Jength: 3.5mm 

Pin diameter: 0.8mm 

Pin spacing: 10x4mm 


Order As HY34M (Click Key Black) 


Price 24p 





12V 44A Mains Transformer 


A 240V mains transformer to complement 
the range shown on catalogue page 312. 
Conforms to BS415. The transformer has 
two secondaries O to 12V at 0.5A plus 0 to 
12V at 0.5A. Total rating: 12VA. Overall size 
(wxdx!); 55x45x42mm. 

Fixing centres: 70mm. 

Order As YK28F (Tr 12V 0.5A) Price £4.25 





Rectangular Multicolour LED 
A single LED with three leads that can be 
made to emit light of any colour in the 
spectrum from green through to red. The 
LED is encapsulated in a rectangular Sax 
25mm package of clear resin. 
Specification: 


Red Green 
Forward current 20mA 20mA 
Forward voltage 2.2V 2.4V 
Light intensity 2mcd 2mcd 
Wavelength 630nm 560nm 
Max forward current 30mA 30mA 


Centre lead: Red and green cathode (-) 
Outer long lead: Green anode (+) 
Guter short lead: Red anode (+) 


” Order As OR545 (Rect Multicolour LED) 


Price 75p 
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The Spectrum Synthesiser 


A new monophonic, switch-linked, two oscil: 
lator synthesiser featuring advanced speci- 
fication, constructional simplicity and low 
cost, Modulation, timbre control and inter- 
face facilities not found on any comparable 
synthesiser make it extremely powerful and 
versatile for keyboard playing, sound effects 
and many other home, stage or studio appli- 
cations. Construction is simplified by the use 
of integrated circuits that each perform 
major synthesiser functions with few exter- 
nal components. The six CEM3300 series 
IC’s are available from Digisound Ltd., 13 
The Brooklands, WreaGreen, Preston, Lancs 
PR4 2NQ for £32.43 including VAT and P&P, 
but all’ the rest of the components for the 
Spectrum are nowavailable from Maplinasa 
complete kit for just £167.50 including VAT 
and P&P! A book containing all the con- 
struction details, circuit descriptions etc. is 
also available from Maplin for just £1. 
Order As XH56L (Spectrum Synth Book) 
Price £1 NV 
LW60Q (Spectrum Synth Kit) Price £167.50 


Sheet-Metal Punch For 
Quick-Fit Meters 


A punch for sheet metal up to 16swg mild 
steel, to suit our quick-fit panel meters. 
Punch is supplied with allen key and full 
instructions for use. 
Order As RK20W (Punch 27.5mm) 

Price £5.65 


Quick-Fit Panel Meters 


A new range of’square-faced meters requir- 
ing just one round fixing hole to mount. A 
special punch is available to suit this meter 
and details are given below. The meter barrel 
is threaded and is tightened to a panel by a 
single large nut. A large PVC washer is also 
supplied to enable a tight fix without strain- 
ing the plastic moulding. The front of the 
meter is a clear acrylic which may be 
unclipped. 

Dimensions: 32 x 32mm face; overall depth 
34mm; depth from back of front face 23mm. 
Fixing hole required: 27.5mm diameter. 
The following types are available: 












Universal Ni-Cad 
Battery Charger 


Anattractively finished nickel-cadmium bat- 
tery charger capable of charging up to one 
PP3 and any four AA, C or D cells or any 
combination of these simultaneously. A test 
position is provided for AA,C or Dcells which 
gives an indication of current state of charge. 
Each of the five battery positions has its own 
LED “charge” indicator. The unit is housed in 
a black plastic moulding with a hinged clear 
plastic dust cover. Overall size: 210 x 100 x 
50mm. Supplied with approx. 1.8m lead for 
connection to 240V AC mains and full 
instructions. 

Order As YK31J (Universal Ni-Cad Charger) 
Price £8.95 


Foot Switch 


A tough shatterproof ABS box with scratch 
resistant textured finish and non-slip rubber 
base pads. Large, easy-to-use foot-operated 
actuator has push-on, push-off action. 
Specification: 
Max voltage: 125V 
Max current: 0.5A 
Switch life: 100,000 operations 
Contact resistance: 5MQ 
The box has a knock-out to fit an LED and a 
position to stick on a name or logo, and is 
supplied with 2.5m of single core screened 
lead terminated in a standard (‘4in.) mono 
jack plug. Overall size: 121 x 82 x 46mm. 
Order As YK26D (Pedal Switch Box) 

Price £5.95 





Full Scale Internal 

Deflection Resistance Type 

50-0-50uA DC 20002 Quick-fit Meter 50-0-50 
100-0-100uA DC 15002 Quick-fit Meter 100-0-100 
50uA DC 45002 Quick-fit Meter 50uA 
100uA DC 20002 Quick-fit Meter 100uUA 
500uA DC 4002 Quick-fit Meter 500uA 
1mA DC 1002 Quick-fit Meter lmA 
5mA DC 102 Quick-fit Meter 5mA 
10mA DC 102 Quick-fit Meter 1OmA 
50mA DC 102 Quick-fit Meter 50mMA 
100mA DC 109 Quick-fit Meter 100mA 
F00mA DC 102 Quick-fit Meter 500mA 
1A DC 102 Quick-fit Meter 1A 

5A DC 102 Quick-fit Meter 5A 

25V DC 1002 Quick-fit Meter 25V 
50V DC 1002 Quick-fit Meter 50V 

VU Meter 15002 Quick-fit Meter VU 
Order As 


RK21X (Quick-fit Meter.50-0-50) Price £2.95 
RKODSF (Quick-fit Meter 100-0-100) 

ae om Price £2.95 
RKO6G (Quick-fit Meter 50uA) Price £2.95 
RKOZH (Quick-fit Meter 100uUA) Price £2.95 
RKO8J (Quick-fit Meter 500uA) Price £2.95 
RKOSK (Quick-fit Meter 1mA) Price £2.95 
RK1OL (Quick-fit Meter 5mA) Price £2.95 


RK11M (Quick-fit Meter 10mA) Price £2.95 
RK12N (Quick-fit Meter 50mA) Price £2.95 
RK13P (Quick-fit Meter 100mA) Price £2.95 
RK14Q (Quick-fit Meter 500mA) Price £2.95 


RK15R (Quick-fit Meter 1A) Price £2.95 
RK16S (Quick-fit Meter 5A) Price £2.95 
RK17T (Quick-fit Meter 25V) Price £2.95 
RK18U (Quick-fit Meter 50V) Price £2.95 
RK19V (Quick-fit Meter VU) _— Price £2.95 
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MUSICAL FOR SALE 


SCENDENT 2000 synthesiser for sale, 


ullymaworking. £250. Phone  Ilminste 
(04605) 2950. . r 
MAPLIN 3800 synthesiser fully assembled 


and tes edi Includes Mike Beecher’s “Howto 
play, and construction manual. Tel. (0429) 
911264 after 6 p.m. 

MAP IN 4600 synthesiser in 5600 case. 
Excellent instrument with unlimited varia- 
tionof sounds. Will accept £450 o.n.o. Mark 
Ingram, 70, Westwood Hill, East Kilbride, 
G75 8DW, Scotland. 

OWREY TEENIE Genie electronic organ and 
stool. Many voices including vibra-harp, 
Hawaiian guitar, mandolin etc. Very good 
dition. Bargain at £300 o.n.o. Tel. 
09924) 62931. 

UNUSED PARTS. Spring line XLO8J £4, MES 
XB85G £5; Keyboard XB15R with 
contacts £25. Or £30 the lot. N. Burroughs, 
uton (0582) 598131, after 6 p.m. 
SELLING DM027 and six SAM77, never 
used. E. Matthews, 63 The Oval, Otley, West 
Yorks, LS21 2EE. 

JEN $X2000 synth, fair condition, £100. A. 
Cox, The Vicarage, South Petherwin, Laun- 
ceston, Cornwall, PL15 7JA. 

32-NOTE RCO pedal board with jacks, oscil- 
ator, tone forming and power units, keyer 
kit, all unassembled, offers. Parkins, 12, 
Moor Lane, Ponteland, Northumberland. 



































































Atari Basic Learning By Using by 
T. E. Rowley (WG55K) (See note). 
Z80 IC's Data Sheets (RQ54J) 
(Cat. P35). . 
How To Make Walkie-Talkies by 
A F. G. Rayer (RF18U) (Cat. P30). 
4. (10) Adventures With | Microelec- 
tronics by Tom Duncan (XW63T) 
(Cat. P24). 
‘(-) Model Railway Projects by R.A. 
Penfold (WG60Q) (See note). 
6, (6) IC555 Projects by E. A. Parr 
 (LYO4E) (Cat. P27). ¢ 4 
7. (-) a Projects by s A. Penfol 
_ (WG73Q) (See note). 
8. (4) Power Supply Projects by R. A. 
_ Penfold (XW52G) (Cat. P29). . 
9: (3) How to Build Your Own Solid 
State Oscilloscope by F. G. Rayer 
-(XWO7H) (Cat. P29). 


March 1982 Maplin Magazine 


2. (1), 
, . . 
3: @ 
















a 











é RPGR TASTY pence pha tata eon at i DAO fe = ccnp, 

F EGG. rit AF ae Sint See ae eT aa 
a Z ea Ry see , iB Ee par 
Kare adhe aD Bc aye ; Sits és , 

WE Bes Free cian ie ¢ : $0 Fatt oy DO 
LE a 


__ lf you would like to place an adver- 
tisement in this section then here’s your 
chance to tell Maplin’s 120,000 cust- 
omers what you want to buy or sell, ab- 
solutely free of charge. We will publish 
as many advertisements as we have 
space for. To give everyone a fair share 
of the limited space, we will print 30 
words free of charge. Thereafter, the 
charge is 10p per word. 

Please note that only private indivi- 
duals will be permitted to advertise. 
Commercial or trade advertising is 
strictly prohibited in the Maplin Maga- 
zine. 


Please print all advertisements in ~ 


bold capital letters. Box numbers are 
available at £1.50 each. Please send 
your advertisement with any payment 
necessary to: Classifieds, Maplin Mag, 
PO Box 3, Rayleigh, Essex SS6 8LR. For 
the next issue your ad must be in our 
hands by 9th April 1982. 

To reply to box numbers address your 
letter to: The Advertisement Manager 
i — ), Maplin Mag, P.O. Box 3, Ray- 
leigh, Essex, SS6 8LR. 


Towers’ International Transistor 

Selector Update 2 by T 2 

Towers (RR39N) (Cat. P25). 

11. (29) Newnes Radio And Electronics 
Engineer's Pocket Book (RLO6G) 
(Cat. P24). 

12. (15) Basic Electronics Set (XX10L) 
(Cat. P24). 

13. (11) Programming The Z80 by Rod- 
nay Zaks (XW72P) (Cat. P36). 

14. (16) Programming The 6502 by Rod- 

nay Zaks (XW80B) (Cat. P35). 

Remote Control Projects by 

Qwen Bishop (XW39N) (Cat. 

P29). ; 

Electronic Synthesiser Projects 

by M. K. Berry (XW68Y) (Cat. 

P33). 

_ (24) Radio Control For Beginners by 

F. G. Rayer (XW66W) (Cat. P29). 


10. (9) 


15. (5) 


16. (7) 
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PET 2001, new ROMs , pr 
grams, 11S workbooks. Excellent conditio 
£290 o.n.o. Carrickfergus 
Antrim). : 
7X81 SOFTWARE - 10 1K games oncassetie — 
- £2.50, listings 20p each, e.g. Canyon! (uses 


M/C), Destroyer, Galaxians, Shuttle, Holo, ‘2 


" 
* A 


Ae, 


Lander. (16K coming soon, sae for details). 
C.W.0. to A. Laird, 9 Franklin Road, Salt- 
coats, Ayrshire, KA21 5AT. 


TEXAS INSTRUMENTS home computer; 2d- 


vice, lists, debugs, bespoke programs, assis- 
tance of any kind. Please send sae to 
Stephen Shaw, 10 Alstone Road, Stockport, 
Cheshire SK4 5AH. 

7X81 + 16K RAM pack, Sinclair tapes, other 
taped software, books, PSU and all leads. 
£90. Tel. 01-455 1652 evenings only. 


VARIOUS FOR SALE 
ICOM IC260E 2m multimode transceiver 
with accessories, manual, 18 months old. 
Good, clean condition. £230. Andrew Stone, 
01-399 0147 (term time only). 
MABUCHI RS380 6V motors and variable 
resistor speed controllers. Ideal for Robots 
and other models. Both items ex. new 
equipment, £1.75 per item. D. Nicholls, 
‘Haulfre’, Tan Lan, Ffynnongroew, Holywell, 
Clwyd. 
P.E. VDU (built), additional IC’s, TTL cook- 
book, £15. Reply to Box No. 1 (see note in 
column 2). 





18. (30) Beginners Guide To Digital Elec- 
tronics by |. R. Sinclair (XW64U) 
(Cat. P24). 

19. (13) BASIC Computer Games by D. 
H. Ahi (RQ21X) (Cat. P37). 

20. (19) Z80 Instruction Handbook by 
Nat Wadsworth (RL39ON) (Cat. 


Note. For prices see page 37 of this maga- 
zine. Full details were published tn issue 1. 


These are our top twenty best-selling books 
based on mail-order and shop sales during 
November, December 1981 and Januar 
1982. Our own publications and magazines 
are not included, We stock over 325 dif. 
_ ferent books relating to electronics and the 
_ full range is shown in this magazine and on 
“poEes 23 to 37 of our 1981/2 catalogue, 
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Figure 6. Decoupling sampling clock. See note 
“16. 


connect 13 minidisc capacitors 0.01uF to 
PL1 from pins 3 thru 15, to the track nearest 
the edge ‘of the PCB by carefully scratching 
‘off the solder resist coating. See Figure 4. 
eal f there i is aresidual rumble after the last 
note played when bass guitar operated then 
fita Min Res 100k across C11 underthe PCB 
and a Min Res 1M under the PCB, from the 
positive end of C11 tothetrack goingtoRV13 
by carefully scratching off the solder resist. 
See Figure 5. 

Page 33 — 





Figure 7. Reduction of mains hum. Seal nate 18. 


12. To increase the bass response of the 
organ change C31 to a luF 35V tantalum 
capacitor with the positive end connected to 
the end where the line is marked to the 
legend “C31”. 

Page 35 

13. If the green LED is not as bright as the 
red, make R163 a Min Res 150R. 

14. If a faint clicking” is heard when the 
rhythms are running, but the rhythm volume 
is off then change C206 to an axial 2200uF 
10V. 

Page.37. ; 

15. Ifthe bass heer istooloud make R285 a 
Min Res 120k. If the high bongo is too loud 
make R330 a Min Res 180k. 
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Fgures!) Reduction of illegal AM CB interference. 
)) See note 21. 





Figure 1 . Cable run. See note 22. 
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Figure 10. Underside of part of pcb shown in 
Figure 9. See note 22. 


18. Ifafter making change described in note 
16 there is a noticeable mains hum, connect 
a piece of wire between the end of R606 
farthest from edge of PCB and the track pin 
close to the right-hand front corner of RV44. 
See Figure 7. 

Page 39 

19. If distortion is heard on peak signals 
through the reverb then change C225 to a 
0.047uF polyester capacitor. 

Page 40 

20. If you feel the rotor sound needs im- 
provement at high frequency then change 
C69 to a 10nF ceramic capacitor. 

Page 41 

21. If you are suffering from interference 
from illegal AM CB connect a 470pF cera- 
mic capacitor across the pins marked fExt 
Amp”. See Figure 8. 

General 

22. If a high frequency whistle increases in 
volume when rhythm drawbar is advanced 
and $24 (auto accompaniment) pressed 
then proceed as follows. First remove the two 
track pins which connect to pins 2 and 3 of 
S24b, and enlarge the holes if necessary sO 
that you can pass through from the under- 
side the two unstripped centre wires ofalm 
length of “Lapped Pair” as shown in Figure9. 
Connect the red wire to pin 2 and the blue 
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Figure 12. 1C4 end of cable run. See note 22. 


wire to pin 3 of S24b. Onthe underside ofthe 
PCB cut back the screen and insulate it. See 
Figure 10. 

Run the cable as shown in Figure 11. At the 
other end cut the track by scratching it away 
with a small screwdriver or sharp point close 
to the point where D83 and D84 are joined. 
Also cut the track which leads to pin 33 of 
iC4. Connect the red wire to the end of D83 or 
D84 closest to the cut track and the blue wire 
to the track between the cut and pin 33 of IC4 
after carefully scratching off the solder 
resist. Connect the screen to the track pin 
marked by the white circle near D83 and 
D&4. See Figure 12. . 

23. If you wish to run the Matinee into an 
external amp, hi-fi system or tape recorder 
then proceed as follows. Connect a Min Res 
4k7 at the headphone socket to the wire 
coming from pin 1 on SK9 anda Min Res 47k 
to the wire coming from pin 2 on SKY. 
Connect the other ends of the resistors to- 
gether, then connect the centre conductor of 
a piece of screened cable to the point where 
the two resistors join and the screen to the 
other end of the 4k7 resistor. Connect the 
other end of the cable to the radio, tape or 
aux input of a hi-fi amp. !f the signal is too 
loud, reduce the value of the 4k7 and if too 
soft, increase the value. a 
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NOW! 


For just £2.40 a year we'll deliver every issue of the 
Maplin Magazine to your door. 


We've got dozens of exciting projects and features 
coming in the next four issues. And more amazing 
Special offers like the ones in this issue. Plus, 
of Gourse, all our new products and our complete 
price list. 


All this for just £2.40 a year! 


(Overseas: surface mail £2.76, airmail £5.88) 
DON’T DELAY — SEND YOUR 


CHEQUE OR POSTAL ORDER NOW!! 
ISSUE TWO ON SALE 15th FEBRUARY 1982 


Send this coupon with your cheque/PO to: 
Maplin Magazine Subscriptions Dept., 
Maplin Electronic Supplies Ltd., 
P.O. Box 3,Rayleigh, Essex SS6 8LR 
| enclose £2.40 (plus post overseas) for 1 year’s subscrip- 
tion to the Maplin Magazine. 


Gustomer No. (if KNOWN) ....--...--cecceesseeeeeeeeteeees 


CORRIGENDA 


We regret that the following errors occurred in issue 1 of the 


Maplin Magazine: 

Page 9. In the Combo Amp Parts List, the order code for 
€24 should be WW26D and the order code for the 
Combo Front Panel should be XGO3D. Also the 
quantity of Cabinet Cloth required is 2m. 

Page 23. In the Peak Level Indicator Parts List, ICl is a 
CA3240E (WQ21X). / 

Page 64. The order code for the Verobloc Bracket should be 
HQ84F. 














MAPLIN 
CATALOGUE 
PRICES 

OVERSEAS 






Our current 1981/82 catalogue is available 
overseas by post at the following prices: 
Europe surface mail £1.68 
Europe air mail «2S 
Outside Europe surface mail £1.68 
Outside Europe air mail 
(depending on distance) 
£326/£4.23/£4.88 
For surface mail anywhere in the world you 
may send 12 International Reply Coupons. 
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MAPLIN ELECTRONIC 
SUPPLIES LTD 





require a 


SHOP MANAGER 
IN BIRMINGHAM 


Providing negotiations are successful, 
Maplin will be opening a new component 
shop in the Birmingham area within the 
near future. We are therefore inviting 
applications from those people with a good 
knowledge of electronics and preferably 
management experience. This position 
offers an interesting career with an ex- 
panding company. There is an excellent 
salary, a Company pension scheme and 
other employee benefits. If you think you 
have the initiative and. drive for this job, 
then write now including details of experi- 
ence and qualifications to: Mr D. M. Snoad, 
Maplin Electronic Supplies Ltd, P.O. Box 3, 
Rayleigh, Essex SS6 8LR. 













































DID YOU 
MISS ISSUE I: 


Copies of issue 1 are still 
available for just 60p, and 
includes all these interesting 
projects: ‘ 










Universal Timer. 
A comprehensive 
programmable controller ; 
for up to 4 mains 
appliances. There is storage B 
for up to 18 program times, ons or offs and relay 
outputs. Complete construction details. 

Combo Amplifier. Superb 120W MOSFET power ampwith 
low-noise BI-FET pre-amp having built-in flanger, 
inputs for guitars, keyboards or microphones, and five 
step equaliser. Complete construction details. 

Temperature Gauge. Coloured LED indication of -10°C 
to 100°C. Complete construction details. 

Pass The Bomb! Low-cost easy to build electronic version 
of pass-the- parcel — keeps the kids amused for hours! 

Plus six easy to build projects on Veroboard: 

Car Battery Monitor — Colour Snap Game — CMOS 
logic Probe — Peak Level Indicator — Games Timer 
— Multi-Colour Pendant 

Issue 1 also included features on Videotext and How To 

Solder and feature series, Basically BASIC, Starting Point 

and Circuit Maker. 

All this for just 60p. 


Order As XAO1B (Maplin Mag Vol. 1 No. 1) Price 6(0pNV 
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a 25 Wstereo mnos-fer amplifier eee 
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A super> !ow-cost high fidelity stereo amplifier SN a ead 
with uli’: chable MOSFET power amps capable tuner and aux (all 1OOmV at 100k). _ 

of delive..°2 a continuous 25W per channel into Very easy to build with almost everything 

8Q at 1. +2 (both channels driven). mounted on one pcb - in fact there’s less than a 
Extrem+:,, }ow total harmonic distortion. dozen wires in the whole thing! 

Extreme... ow noise. Complete kit available including front panel, 
Inputs }. magnetic pick-up, (SmvV at 47k), tape, chassis and wooden cabinet. 


ALL THESE EXCITING PROJECTS IN OUR 


NEXT PACKED ISSUE. DON’T MISS IT! 
ON SALE 14th MAY 198 


FREQUENCY COUNTER 





Range 10Hz to 
650MHz with 
electronically switched 


ranges and high sensitivity 


input (approx 10mV). Mains ~ MORE MODEL TRAIN P 





ROJECTS 


operation or 12V DC input. Complete Part 2 of our model train controller shows how to build 
kit available including front panel. the interface for a home computer or remote control unit. 


Software details are given. The remote control unit is 
described with wired, radio or infra-red connection! 


RADAR DOPPLER INTRUDER DETECTOR 


Up to four radar units may be connected to 
one controller which can be used as an alarm 
in its own right or it can easily be connected 
to our Home Security System described in this 
issue. 

The unit has a tamper-proof two-wire 
connection and the sensitivity is adjustable 

to give a (cardioid) detection range from 

2 metres to well over 20 metres! 


PLUS 
Our superb 600-note sequencer (held-over through 
lack of space). 


All our regular features and of course the complete 
Maplin price list. 



























3 Consoles eaallable: 


Atari 400 with 16% RAM(APSS? et ee 


Atari 406 with 327% Bieo25a pe hae 


Atari 800 with 16% me ae 


Lots of other hardware: 


Cassette Recorder 

Disk Drive 

Thermal Printer 

Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 


(AF28F) 
(AFO6G) 
(AFO4E) 
(AF41U) 
(AF42V) 
(AF296) 
(AF43W) 


£50.00 


£345.00 
£265.00 


£49.95 
£49.95 


£135.00 
£169.00 


Fp2Gi ee 


(AFGE.} 
(AFA4%: 
(AF45Y) 
(YX87U) 
(AC45Y) 
,(AC37S} 


Bhs tu ‘9 | 
eiyHt f ol 
ace tor dat 


Joystick Centrollers 


For full details ask for our hardware ‘leaflet 


(XH54J) SAE appreciated 


OAS. 
LAGEOCY 


STAR RAIDERS* 


NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s\CLUB. An PecerGeni user’s aon 
Four issues of the club magazine for only £1.60! Address your subscription to Graham. 


THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 


Adventure Games 
Star Warrior 
Rescue AtRigel 
Invasion Orion 
Datestonesof Ryn 
Galactic Empire 
Hi-Res Adventure #/ 2 
Analog Adventure 
Adventure Land 
Pirates Adventure 
Mission Impossible 
Voodoo Castle 
TheCount 

Strange Odyssey 
Mystery Fun House 
Pyramidof Doom 
Ghost Town 
Savagelsiand| 
Savagelsland!l 
Golden Voyage 
Energy Czar 
Kingdom 


-C-32K-(BQ248) 
-C-32K- (BQ21X) 
-C-32K -(B023A) 
-C-32K-(BQ22Y) 
-C-24K-(BQ140) 
-D-48K -(BQ25C) 
-D-32K-(BQ33L) 
-C-24K-(BQQOA) 
-C- 24K -(BQ018) 
-C-24K-(BQ02C) 
-C-24K-(BQ03D) 
-C-24K-(BQ04E) 
-C- 24K - (BQOSF) 
-C- 24K -(BQ06G) 


-C-24K -(BQ07H) 


-C-24K-(BQ08J) 
-C-24K -(BQ09K) 
-C-24K-(BQi0L) 


-C-8K-(YG55K) 


Teach-Yourself Programs 


Conversational French 
Conversational German 
ConversationalSpanish . 
Conversational Italian 
Touch Typing 
States & Capitals 
European Countries & 
Capitals 


Learn Programming 
Invitation to Programming 
Basics of Animation 

Basics of Animation 

Player MissileGraphics 
Player Missile Graphics 
Display Lists 

Display Lists 

Horiz/Vertical Scroll 
Horiz/Vertical Scroll 


-5C- 16K-(¥G44X) 
-5C - 16K-(YG45Y) 


-5C- 16K -(YG46A) 


-5C - 16K -(YG47B) 
-2C- 16K -(YG49D) 


-C-24K-(YG56L) 


-C- 16K-(YG57M) 


-C-8K-(YG43W) 


-C-32K-(BQ57M) 
-D-32K -(BO5S8N) 


-C- 16K - (BOQ59P) 


-D- 24K -(BQ600) 
-C- 16K -(BQ51F) 
-D-24K-(B0526) 
-C- 16K -(BQ53H) 


-D-24K- (BQ54J) 


£28.95 
£22.45 
£18.95 


£14.95 - 


£14.95 
£24.95 
£24.95 
£14.95 
£14.95 


-C-24K-(BQ11M)- 
-C-16K-(YG53H) 


£10.95 


Page Flipping -C- 16K-(BQ5SK) 
Page Flipping 


Master MemoryMap ~ - Wallchart-(XH57M) 


Business Programs 
Visicalc 

Word Processor 
Calculator 
Graph—it 
Statistics 

Arcade Games 
Star Raiders 
Asteroids 

Space Invaders 
Missile Command 
Super Breakout 

Tari Trek 

Tari Trek 

StarTrek 3.5 
Racein Space 
Shooting Gallery 
Mountain Shoot 
Jaworeaker 
Basketball 


-0-32K-(YG42V) 
-D-24K-(YG5OE) 


-C-16K-(YG52G) 


-E-8K-(YG66W) 
-E-8K-(YG600) 
-E-8K-(YG70M) 
-E-8K-(YG64U) 
-E-8K-(YG67X) 
-C-24K-§YL36P) 
-D-32K-(YL37S) 
-C-32K-(BQ15R)} 
-C-16K-(B0350) 
-C-16K-(BO36P) 
-C-16K-(BQ12N) 
-D-48K-(BO26D) 
-E-8K-(YG61R) 
Tank Trap -C-16K-(YL34M) 
Tank Trap -D-32K-(YL35Q) 


Home Game Programs 
Scram -C-16/24K -(YG58N 
Cyphe Sol *C-32K -(BQ20W 
Thunder Island -C-16K-(B037S) 
Rotating Tilt 

Lunar Lander 
Jumbo Jet Lander 
Submarine Commander 
Sunday Golf 

Darts 

Tournament Pool 
Snooker & Billiards 


£9.95 


-D-24K-(BOS6L) £10,95 


£4.00 


-D-32K-(YL39N) £119.95 


£85.00 
£16.95 


-C-16K-(YGS1F) £11.95 


£11.95 


£29.95 
£29.95 
£24.50 
£29.95 
£29.95 

£8.95 
£11.95 
£14.95 
£14.95 
£14.95 
£10.95 


£12.95 
£22.45 
£10.95 
£14.95 
£10.95 
£29.95 


£24.50 - 


£10.95 
at 95 


9.95 
6K-(BQ44x) £18 95 


Chess ie 8K-(YG63T) £29.95 


Microchess 
Checker King 
Cribbage & Dominoes 


C-16K-(YL40T} 
(G- 16K- (YLaiU) 
C- 16K -(B043W) 


£15.95 
£15.95 
£14.95 


Poker Solitaire 
Blackjack 

Fast Gammon 

Reversi (Othello-type) 
Gomoko 


Hangman 


-C- 16K-(B017T) 


-C-8K-(YG62S) 
-C-8K-(YL33L) 


-C-16K-(BO19V) 
-C-16K-(BQ18U) 


-C-8K-(YG54J) 


Humpty Dumpty & Jack &Jill-C - 16K - (BQ38R) 


Hickory Dickory Dock 

British Heritage 
Jig-Saw Puzzles 

European Scene 
Jig-Saw Puzz.es 


Atari Safari (25 Programs) 
Atari Safari (25 Programs) 


-C- 16K -(BQ39N) 
-C-16K-(BQ40T) 
C-16K-(BQ41U) 


-C-16K-(BQ49D) 
-0-16K- (BQSOE) 


Mind Bogglers (3 Programs) -C - 16K- (YL38R} 


Music Programs 
Music Composer 


Movie Themes (use with 


Music Composer) 


-E-8K-(YG48C) 
-C-16K-(BQ34M) 


Computer Languages 


BasicA+ 
Rperating System 
Basic A+ 


Operating SystemA + 
QS Forth 


Pilot 


Utilitles 
30-Super Graphics 
3D-Super Graphics 
AtariWortd (Graphics) 
Assembler Editor 
Assembler 

6502 Disassembler 
6502 Disassembler 
Character Generator 
Character Generator 
Telelink 


Key: C = Cassette, D = 
2C = 2 Cassettes 


-D-48K-(BQ31J) 


-D-48K-(BO30H) 


at 48K -(BQ32K) 
0-24K-(YL29G) 


-ER2C- -8K- (YG69A) 


-D- 48K -(BOQ28F) 


-C- 48K -(B029G) 


-D- 48K -(BO27E) 
-E-8K-(YG6BY) 
-C- 16K -(YL32K) 
-C-8K-(YL30H) 
-D-8K-(YL31u) 
-C- 16K -(YL27E) 
-0-16K-(YL28F) 
-E- 8K-(YG59P) 


Disk, E = Cartridge, 
elc. BK: 16K etc. shows 


minimum memory requirement, 
Send sae now for our new software leaflet with detalls of all the above programs. Order As XH52G — Issue 2. 
Lots of exciting new software titles available soon. Keep In touch with Maplin! 


£10.95 
£8.95 
£9.95 
£14.95 
£14.95 
£8.95 
£19.95 
£19.95 


£19.95 


£19.95 
£18.95 
£24.95 

£8.95 


£32.50 
£9.95 


£52.50 
£52.50 


£99.50 
£44.90 
£49.50 


£29.95 
£29.95 
£43.95 


Subscribe now to America’s leading Atarl-only magazine — Analog — 6 issues per year for just £9.00. Order as GG24B. 


INTIAIPLIIN 


Note: Order codes shown in brackets. Prices firm until 15th May, 1982 and include VAT and Postage and Packing 
(Errors excluded). 


Maplin Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
552911/554155. 


bana NON at our 
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